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1 ABSTRACT

~ This thesis documents the mechanization of Computer
?'3 Systems Management course selection and scheduling. It
f examines the factors that complicate academic scheduling and
;: reviews the major problems associated with the current
EE system.
fﬁ Alternative decision support system techniques to
g: consolidate and integrate scheduling data were examined for
if potential implementation problems. Solutions to those prob-
j“ lems became design objectives. The scheduling software was
Z: developed using the software engineering methodology. A
i" prototype program was distributed to selected users and the
_ET final program was modified based on their feedback.
i{ The program custodian should control the program by
.{ making it available through a centralized media such as an
‘ ﬂ electronic bulletin board. Future enhancements to this

Qg; program should include expansion of the database, conversion

-f; to a database language and development of a microcomputer

version.
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I. INTRODUCTION

A. BACKGROUND

The mission of the Naval Postgraduate School (NPS) 1is
"to conduct and direct the advanced education of commis-
sioned officers, and to provide other technical instruction
to meet the needs of the naval service." Consequently, the
Superintendent confers Bachelor's, Master's, Engineer's or
Doctor's degrees on qualified graduates. The
Superintendent's authority is subject to Navy regulations
and is contingent on curricula accreditation.

The school's unique mission requires that curricula
design be approved by both the academic community and the
military/user community. The academic community sanctifies
the educational structure and content through curricula
accreditation.

The school meets military/user requirements for
curricula design through an evolutionary process. NPS
faculty and staff are in continual contact with curriculum
sponsors and end users. Sponsors include such organizations
as Naval Data Automation Command, Naval Supply Systems
Command, Naval Telecommunications Command, and United States
Marine Corps Headquarters. The NPS faculty and staff

consolidate the information derived from these contacts and

"‘ generate curriculum skill requirements. (see Appendix A) The

Naval Postgraduate School conducts a bi-annual curriculum

N ’ '.' ..‘ K ,"':.. '.., )
" b “a

review to evaluate the relationship between the available

AL A

courses and the skill requirements. The final products of
L-
' this review are the matrix of required courses, a list of
%tl' approved electives, and the design of alternative emphasis
;ﬂ@ area structures for the curriculum in question.
:j,' The academic departments use the matrix of required
i‘i courses to schedule classes for all new incoming students.
:‘ ;‘f 6
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This provides a standard instructional package within each

curriculum. Within the CSM curriculum, there are only two
instances where students may modify or add to the standard
matrix. The first is through course wvalidation. If
students pass validation examinations, they are exempt from
having to take the validated course. Nevertheless, they
must schedule another course in its place. The validated
course counts as a prerequisite for future courses and
towards all other graduation reguirements.

The second instance when students may deviate from the
standard course matrix is through the selection of emphasis
area courses. At the beginning of their second term, all
CSM students must choose one of four CSM emphasis areas.
They must then select and schedule courses that are encom-
passed in that area. The selected courses must be tenta-
tively scheduled to fill open matrix slots in the next four

academic quarters.

B. SCHEDULING

It is difficult to make realistic scheduling projections
for ocne overriding reason. The Naval Postgraduate School
attempts to let student desires drive the selection of
courses offered. Therefor, the academic departments ask
students to project a schedule of desired courses. Students
are often notified that the school will not offer their
selected courses. Then the selection/scheduling process
begins again.

The student 1is free to choose from any discipline in
scheduling a course for replacement of one wvalidated. By
scheduling wisely, the student can wuse this opportunity to
meet prerequisites to expand future course selection
options. Wise scheduling requires research.

In scheduling courses for emphasis area requirements,

the student must consider several things. Does the course

fulfill the appropriate emphasis area requirement? Has the
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student met all prerequisites for the selected course? Will
the school teach the course in the desired academic quarter?
Does the course fulfill other graduation requirements?
Answering these guestions also requires research.

Where can the student go for the answers to these ques-
tions? The "course catalog" contains information about the
course title, description, department, hours and prerequi-
sites. The "tentative course offerings manual" (and I
emphasize tentative) tells the student when the school
expects to teach the course. CSM curriculum Memo of 25 June
1985 outlines emphasis area descriptions and course options.
Finally, periodic memos from department chairmen notify
students of actual course offering times.

Interviews with CSM students (PL-51 & PL-53) reinforced
my contention that the scheduling procedure has several
major flaws.

1. the process contains too many different sources for
data research.

the process is more time consuming than necessary.
the process is more complicated than necessary.

there is insufficient advanced information provided to
make sound decisions.

There are several potential solutions to these problems.
1. cease course validation.

2. establish a standard matrix of required courses per
emphasis area.

3. departments could conduct more advanced scheduling of
courses.

4. consolidate all required research data into one
source.

5. mechanize the entire scheduling process.

The first two solutions are unacceptable according to
NPS policy. Academic departments must allow students to
validate courses to prevent educational repetition and to

exploit individual talents and interests.

P e .
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The third potential solution 1is desirable but is not

always achieveable. Flexibility is required as a result of
students' changing desires. Furthermore, this is a partial
solution at Dbest. The school could implement the fourth

possibility via manual or mechanized media and thereby help

students tremendously. Again, this is a partial solution.
The fifth possibility holds the most promise in that it

would incorporate #3 and #4 and could go a step further. It

would combine the raw research data with manipulated data

yrYy vy,
ALARA
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and put that information in a format to aid decision making.
And it could put that information at the student's finger-
tips thereby reducing research time and complexity. This

thesis will pursue the mechanization solution.

C. THESIS OUTLINE

Chapter 2 will examine the characteristics of decision
support systems to identify desirable features for a mecha-

nized scheduling system. It will also examine software

CRSONe e S a0
AR
, .

o

design techniques to identify the most appropriate method-
‘ ology for this problem.
Chapter 3 will discuss the selected design approach in

.?f detail. It will address the systematic application of

- design techniques through each step in the software develop-
ment process.

:f. Chapter 4 will address the implementation of the
: ' completed software package and will outline the feedback
ff' received from wusers. This chapter will also 1indicate
program medifications made as a result of the feedback.

Chapter 5 will draw conclusions and provide recommenda-

tions regarding academic scheduling and software design.
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r. II. DECISION SUPPORT SYSTEMS

ﬁ:' Keen and Wagner [Ref. 1} define a decision support
Eif system (DSS) as a computer~based system which managers use

N personally on an on-going basis in direct support of their
.- managerial activities. They go on to discuss the capabili-
{51 ties that a DSS must have. It must be able to reflect the
:u_ way a manager thinks. It must be flexible and adaptive
ii through ease of modification. It must support managers in a
p complex process of exploration and learning. Finally, it
] nust evolve to meet changing needs, knowledge and situ-
ations. The goal of a DSS is to provide the user with a
tool that meshes with the users own decision making process.
_ The means to achieve that gocal is whatever software and
iff hardware tools are suitable and available.

These desirable capabilities translate into some 4

specific design criteria.
1. flexibility.

2. architecture that allows dquick and easy extensions and
alterations.

3. interface that buffers the user from the computer.

4. communicative display devices (interactive).

With any system there is a tradeoff between power and
ease of use. The proposed scheduling system will have a
tight structure that 1s easy to use 1in solving specific

problems. This will limit the system flexibility but will

: enhance the system friendliness. This 1is an acceptable
:%t tradeoff. Students will use this program for less than one
?' Jear. Therefor the program must be easy to use but will not

require the high degree of flexibility needed 1in on-going

. use Decision Support Systems. Nevertheless, adaptability
.q-’ - . . I3
L will be a development consideration and will be achieved
..' through structured design and extensive documentation.

10
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Steven Alter [Ref. 2] places mechanized decision support

systems in seven categories:

NAME PURPOSE ORIENTATION
1) File Drawer data retrieval data
2) Data Analysis retrieval/analysis data
3) Analysis Information data analysis data
4) Accounting Models simulation model
5) Representational simulation model
5) Optimization Models suggestion model
7) Suggestion Models suggestion model

File drawer systems provide on-line access to particular
data items whereas data analysis systems analyze data files.
The problem of mechanizing a scheduling system falls between
these two categories. Scheduling requires a large database
of information for review and manipulation during decision
making. Because of this manipulation, I position the solu-
tion model in the data analysis group.

Data analysis systems can be further subdivided into
tailored and generalized categories. Tailored systems
provide specific analysis functions for definite tasks.
Generalized systems provide the ability to perform wide
ranging database analysis and produce simple models.
Although mechanization of scheduling will provide general
review of the database, the solution model more appropriatly
falls into the tailored category because of its narrow func-
tional scope.

Alter lists several problems associated with development
and implementation of data analysis systems. I consider
three to be of critical importance. The first is the
unfreezing of job image and the way of approaching problems.
All people concerned with current scheduling practices have
become accustomed to its manual orientation. Furthermore,

most new students are intimidated by the computer. This

11
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must be overcome if a mechanized system is to be effective.
The system must be user friendly, it must meet all sched-
uling needs and it must provide more information than was
previously available.

The second area of concern is technical in nature but
relates directly to the first problem: retrieval flexi-
bility. The system must be capable of showing a breoad range
of data but it must also provide a measure of power 1in
manipulating that data. The system must be flexible enough
to allow the user to easily perform realistic operations.

The third area of concern deals with user motivation and
training. Can potential wusers figure out what +to do with
the system? This can be assured with training and strategic
timing of system introduction.

A fourth area of concern, not discussed by Alter, is
system maintenance. Currency of data 1is critical. If the
system does not provide up~to-date information to users, the
students will quickly discard the system. This can be over-
come by making the system easily maintainable through proper
design, extensive documentation and by limiting the factors
that will require change.

The scheduling problems can be solved through mechaniza-
tion. Nevertheless, the system design must deal with the
potential problems discussed above to improve the likelihood

of successful implementation.

12
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ITI. SOFTWARE DESIGN

A. GENERAL

Roger Pressman [Ref. 3] discusses several problems asso-
ciated with software development. He contends that poor
up-front definition is the major cause of software develop-
ment failure. A detailed statement of function, performance,
interfaces, design constraints and validation criteria is
critical. According to Deutsch [Ref. 4], early specification
of software design objectives increases the overall effec-
tiveness and efficiency of the programming function.
Furthermore, it not only reduces the amount of changes
required but it identifies the changes earlier in the soft-
ware lifecycle when they are less costly and disruptive.
Pressman also contends that documentation forms the founda-
tion for successful development and provides guidance for
effective software maintenance.

Pressman recommends the software engineering methodology
as an application-independent technique for software imple-
mentation of a problem solution. The objective of software
engineering is to establish a set of software components
that document each step in the lifecycle. This methodology
provides a set of milestones that designers can review at
regular intervals throughout the software lifecycle.

The software lifecycle consists of three phases: plan-

ning, development, and maintenance. Software engineering

2oy e
P

addresses specific tasks that designers must accomplish

®
LA
L)
L

during these phases. During the planning phase, the devel-

v

oper defines the scope of the problem, predicts resource

N IR
e,

e . requirements, establishes cost and schedule estimates, and
- analyzes and defines performance requirements. During the
development phase, the developer translates the requirements

into software through design, code and test techniques.

13
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Finally during the maintenance phase, appropriate systems

LA A

personnel take action to correct and prevent software
errors, to adapt the software to its changing environment
and to perfect the funtional capability of the software.
This thesis will follow the software engineering method-
ology to accomplish the implementation of the NPS scheduling

solution.

B. PLANNING PHASE

Software planning is the first step in the planning
phase of the software engineering process. It combines
research and estimation to provide the developer with an
understanding of the scope of the work, the required
resources, the expected cost and effort, |[Ref. 5] and the
proposed schedule. The Software Plan covers these topics in
detail. (see Appendix B)

The next step in the planning phase is Requirements
Analysis. This step provides a foundation for software
development by describing the flow and structure of informa-
tion. It also identifies interface details, design
constraints and validation requirements. These topics are
discussed in detail in the Software Requirements
Specification which consists of a data flow diagram
( Appendix C), a data dictionary (Appendix D), and a prelimi=-
nary users guide (Appendix E).

C. DEVELOPMENT PHASE

The development phase translates the set of requirements
into an operational system called software. The first step
in the development phase is Design. Designers destribute
software control by factoring the Data Flow Diagram. They
partition it into reception paths, <transaction centers and
action paths. Then they evaluate each action path for its
individual flow characteristics. Next, the designers map
the Data Flow Diagram into a software structure amenable to

14
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transaction processing. They develop a modular structure,
define interfaces, and establisha data structure. Design
documentation consists of the structure chart (Appendix F)
and the related module descriptions (Appendix G).

The second step 1in the development phase is Coding.
Programmers translate the module specifications into an
appropriate progamming language. A Program Listing displays
the software code (see Appendix H).

Testing is the final step in the development phase. It
consists of three parts: unit testing, integration testing,
and validation testing. Unit testing attempts to validate
the functional performance of an individual modular compo-
nent of software. Integration testing looks at functions
and interfaces to provide a means of assembling the software
modules. Validation testing ensures that the program meets
all software requirements. Top down/incremental integration
combines these three parts into one testing method. The
Integration Test Specification discusses this testing meth-

odology in detail (Appendix I).

D. MAINTEMANCE PHASE

Maintenance is the final phase of the software life-
cycie. A goal of the software engineering methodology is to
reduce the amount of effort that will have to be expended on
maintenance. Developers accomplish this by designing a
program for change and by having the planning and design
documentation readily available.

Designing a program for change includes several things,

Documentation must be complete and understanable. Module
cohesion must be high to ensure relative functional
strength. Module coupling must be low to ensure relative

functional independence.
To aid in program maintenance, we have developed a
seperate maintenance manual (see Appendix J). This manual

will direct the program maintainer in making simple but

15
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necessary updates. The total compliment of design documen=~
tation will be a valuable tool in keeping the SKEDULER

program operational and up-to-date.
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IvV. IMPLEMENTATICN, EFEEDBACK & MODIFICATIONS

A. PROTOTYPE RELEASE
During june 1985 we sent preliminary copies of the
SKEDULER program to ten potential wusers for review and
comment. These users included 3 professors, 1 curricular
officer, and 6 CSM students. As a result of their comments,
we modified the program in the following areas:
menu formatting.
information display content & formatting.

1

2

3. screen paging.

4 addition of course names.
5

add the ability to overlay a course within the
Add_A_Course module instead of having to go to the
Drop_A_Course module.

6. add the ability to add a course even when the data
base shows it is not offered.

7. 1improve the Guidance module (more data).

show courses validated at the end of the validate
procedure as well as during the schedule update.

B. INITIAL IMPLEMENTATION
On 15 July 1985 we sent the SKEDULER program to 26

students in the PL-53 CSM class for use in the selection of
emphasis area courses. We also sent it to another professor
and a PL-51 student for review and comment. The feedback
from the users indicated a time savings of 25 to 50% over
the manual system of course scheduling. Nevertheless, they
were not completely satisfied with the program. The
combined feedback from the users and reviewers resulted in
the following program changes:

1. addition of course descriptions

2. reformatting of the updated schedule display

3. addition of the ability to list and add courses from
within the emphasis area selection module instead of

17
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having to return to the main menu and select those
options seperately

C. PROGRAM REVIEW

On 16 October 1985 review of the structure chart
revealed several module cohesion and coupling design flaws.
To correct those problems, we made the following program
changes:

1. We removed a seperate module to convert lower case
input to upper case input We then inserted the conver=-
sion function directly in the apgroprlate modules

i.e., Add_A_Course, Drop_A_Course, alidate, Listind,
escribe). This change simultaneously reduced module
coupling and increased module cohesion.

2. We removed a seperate module to check the status of

required course scheduling. We then inserted the
status check function directly in the Update_Show
module. Again, this improved both cohesion and

coupling characteristics.

3. We 1inserted the Pick_A_New_Term module into the
Add_A_Course module. This was done because the Add
module was the sole user of the Pick module.

4. We deleted the Show_Validated_Courses module and
inserted its function directly into the Validate and
Update_Show modules. This was done to improve both
cohesion and coupling.

18
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V. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

l. Software Engineering

The software engineering approach 1s extremely

valuable and effective. This systematic development method-
olegy 1improves system quality and maintainability and
enhances program control. It requires up-front planning
that pays off over the life of the program by reducing and
simplifying maintenance.

2. The Skeduler Program

Writing the SKEDULER program in a database language
Vi would have made both the code and the data easier to main-
tain. Programming inexperience prevented that approach.

User feedback has shown that the consolidation of
information provided by SKEDULER is wuseful in academic
scheduling. Users estimate a time savings of up to 50% over
the manual system.

The key to the success of SKEDULER will be its main-
tenance and continual update. Estimated maintenance effort
is only 8 hours per academic dguarter (see Appendix B).
— Neglecting that effort will quickly render SKEDULER
'  obsolete.

-25 Users were disappointed in not being able to add
e courses that were not listed in the data base. The courses
L resident in SKEDULER include regquired courses, emphasis area
- courses, and all prerequisites for reguired and emphasis
: area courses. These catagories will suffice for the
.25: majority of students however many students need more options

- especially if they have validated several required courses.

The problem with adding courses not 1listed in the data base
is that a complete set of information related to the course
must be resident in the data base to make all SKEDULER
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functions completely operational. Nevertheless, this
problem must be overcome to make SKEDULER more usable.
Limitations in PASCAL as well as in terminal orien-
tation cause formatting problems when adding new information
to the data base. This problem can be overcome by carefully
following maintenance instructions during data base update.

( see Appendix J)

B. RECOMMENDATIONS
1. Software Engineering
We recommend this methodology for all programs with
other than a single use requirement.

2. The Skeduler Program

Implementation will be most effective if the curric-
ular officer posts a precompiled read-only copy of the
SKEDULER program on an electronic bulletin board. All CsSM

system users will have access the bulletin board. This will

save space on the users A-disk (the program uses 257K bytes
of storage or 15.4% of an A-disk) without reducing access to
the program. This will also centralize the program for
maintenance and update.

Early maintenance of the program should include an
increase in the number of courses listed in the data base.
This will eliminate the need for adding courses not listed
although it will require more . 3k storage space. Additions
should include the most popular courses from the CS, IS and
MN catagories.

Regular program maintenance according to published
instructions is essential. This must be done to prevent
program obsolesence.

Future adaptations of this program should include
conversion to a database language. Furthermore, it might be

useful to develop a microcomputer version of the program.
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Finally, the SKEDULER program could be integrated
with the NPS schedule control system so that SKEDULER output
could be electronically transmitted to the Registrar for use
in developing the NPS master schedule. Collection and inte-

gration of data could be accomplished via spooling.
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APPENDIX A
EDUCATIONAL SKILL REQUIREMENTS FOR COMPUTER SYSTEM
SUBSPECIALTIES

All officers with advanced degree education in computer
systems must possess skills and competencies in Automated
Data Processing (ADP) management, computer systems hardware
and software, financial and resource allocation management,
manpower-personnel management, ADP acquisition management,
organization design, and systems analysis and design.
Furthermore, the officers must be able to apply these skills
to the development, management, and utilization of
Department of Defense information systems. These skills and

competencies are detailed below.

1. The officer must have a thorough knowledge of ADP manage-
ment theory and practice to include:

a. ADP'feasibilit¥ studies including economic analysis,
auditing, and the selection, evaluation, acguisition,
installation and effective Utilization of ADP hardware
and software.

b. Computer center facilities planning, production plan-
ning and control, system performance evaluation,
mangower requirements determination, personnel manage-
ment, budgetlng and financial control, organization
design, and security.

c. The process of Navg Department, Defense Department,
and congressional ecision making on Automated Data
Processing matters.

d. he ability to plan and implement a major programming
project.

e. The planning, controllin%_ and directing of scarce
resources and multiple, ime-constrained gcals while

confronted with high technological change.

2. The officer must have a thorough knowledge of computer
hardware and software to include:

a. Basic components of a computer system and their
patterns of configuration and communication.
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‘Jff b. An abilitg to program in COBOL a defined problem and
- provide the necessarg documentation of that rogram
alog Sgiﬁh an associated minimum knowledge of FORTRAN
or .

c. The characteristics, effectiveness and system
economics of various Navy,  Department of Defense and
civilian computer-communlcation networks and services,
local networks and distributed computer systems
including real-time considerations.

- d. The use of com%uter-aided~software development, docu-
\ mentation and testing facilities.

'lg. e. An understanding of technological change, its fore-
o casting and impact on policy and practice.

- 3. The officer must have skills and competencies related to
information systems including:

a. The abilitg to perform a systems analysis and design
= for modera elX complicated 1nformation  systems and iIn
- - this process %*o utilize a system or software develop-
S ment methodology.

.j‘ b. The ability to cbtain compatibility between informa-
Al tion system and organizational design.

;i' ¢. The ability to use the information system as the inte-
A grating tcool to provide decision support systems for
2 MNavy and Department of Defense management.

d. The ability to distinguish requirements for computer-
based versus non computer-based information system
- applications.

:Rj e. The ability to define and implement physical as well
T as data_security and privacy measures for a compute-
N rinstallation.

"ff f. The ability to apply database systems or file
processing systems as required by application.

g. The ability to organize and manage a post-installation
AR ccmputer performance monitoring evaluation optimiza-
L tion program.
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1.0 SCOPE

1.1 PROJECT OBJECTIVE: Create an interactive, terminal
oriented, menu driven program that will allow CSM
students to modify their academic schedules with

miniral need to consult hard copy documentation.

1.2 MAJOR FUNCTIONS

1 Main Menu Transaction Dispatcher

A T
[SCRENE SO S I S (S ST S T oV R oV )

2
3
4
5
. B
7
8
9

1.3 OTHER CHARACTERISTICS
1.3.1 Interface: The software must be developed to be
compiled and executed on the NPS IBM 3033.

1.4 DEVELOPMENT SCENARIO

.1
.2
.3
.4

o b s
A S T S S S
(93]

-t
O © 32 O

()

-

Prerequisite Check
Validate Courses

Add Courses

Drop Courses

Select An Emphasis Area
List Courses

Update Schedule

Minimum

Develop
Prepare
Develop
Prepare
Develop
Develop
Code

Develop

Prepare

At A Al el MG S i M M A A SR dE e S A AR S aLE S A de A 0 4n & le ie 3 —v;vv_—v;\-c-s-vw‘

APPENDIX B
THE SOEFTWARE PLAN

Requirement Fulfillment Status

the Software Plan

the Preliminary Users Guide
Dataflow Diagram

Data Dictionary

Structure Chart (Constantine method)

Module Specifications

Test Specifications

Maintenance Manual

24
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2.0 RESOURCES
2.1 HUMAN RESOURCES
2.1.1 Consultation

2.1.1.1 Prof Lyons
2.1.1.2 Prof Spencer
2.1.1.3 Prof Schneidewind
2.1.1. 4 Cmdr Anderson
2.1.1.5 Cmdr Rautenberg

2.1.2 Design & Programming
2.1.2.1 Capt S. M. Fenstermacher

2.2 HARDWARE RESOURCES
2.1 Development System: IBM 3033 accessed via IBM 3278

2.2 Target Machine : same as above
) 3 Usage Requirements: intermittent development usage
! 2.2.4 Limitations : 1 megabyte of storage

2.3 SOFTWARE RESOURCES
2.3.1 Support
2.3.1.1 VM/CMS
2.3.1.2 VWaterloo Pascal
2.3.1.3 XEDIT
2.3.1.4 Waterloo Script
2.3.2 Utility
2.3.2.1 Personal library of functions and procedures
.3.2.2 NPS Catalog

.3.2.3 Tentative Course Schedule

o

[SS IS}

.3.2.4 Skill Reqguirements

2.4 AVAILABILITY WINDOWS (no restrictions anticipated)

‘ L o .
S .

3

L o e
Pt . »
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3.0 COST/EFFORT (using BASIC COCOMO Model)

3.1 GENERAL - The Constructive Cost Model (COCOMO) 1is
designed for guick, early, rough order of magnitude
estimates of software cost, effort, and schedule.
There are three levels of the COCOMO model: basic,
intermediate and detailed. The basic model is
applicable to small-to-medium size products developed
in a familiar in-house development environment.
Because these are the characteristics of the SKEDULER
project, the Basic COCOMO Model will be used.

3.2 COMPUTATIONS

3.2.1 Assumptions
3.2.1.1 Mode = Organic
3.2.1.2 KDSI = 3000 (program = 2500 / database = 500)
3.2.2 Development Effort <(MM)d>
3.2.2.1 Basic Equation: (MM)d
3.2.2.2 "SKEDULER" : (MM)d

I

2.4(KDSI)**1.05
2.4(3)**1.05
2.4(3.1694019)

7.6065646 = 7.6 MM

3.2.3 Annual Software Maintenance <(MM)am>

3.2.3.1 Basic Equation: (MM)am = 1.0(ACT)(MM)d

3.2.3.2 ACT (Annual Change Traffic): The fraction of the

software product's source instructions which

4

1

undergo change during a (typical) year, either

addition or modification.

<(DSI added + DSI modified)/ Total Project DSI>
3.2.3.3 Annual Maintenance Effort for "SKEDULER"-

DSI
Database: Additions 20
Modifications 50
Program : Additions 0
Modifications 10

80 TOTAL

26
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ACT = 80/3000 = .0266667 = .027

(MM)am = 1.0(ACT)(MM)d = 1(.027)(7.6 MM) = .2052 MM

to MAN DAYS MM
to MAN HOURS= MM

Conversions:

(.2052 MM)(19)
(.2052 MM)(152)

27

X 19

x 152

3.9 MD (1 day/term)
31 MH (8 hrs/term)
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FUNDAMENTAL OATA FLOW DIAGRAM

EHECUTE SKEDULER

ENTER (ST TERM - F/S A/ LWHAT QTR 1S 1ST TERM?
o -

MAIN MENU SELECTIONS A MAIN MENU OPTIONS
EMPHASIS AREA OPTION SKEDULER KN o
SELECTIONS \ LIST MENU OPTIONS
AN SUB-MENU SUESTIONS

LIST MENU SELECTIONS .~/ “._AND DISPLAYS N

SUB-MENU RESPONSES
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DATA FLOW DIAGRAM (LEVEL 2)

e ‘.'.‘\"T

CALL d
I

INPUT

ILE

/—<\

\,
\

ERECUTE

'

COURSE DATA

SKEDULER 1

/
o GET nnm)
S

N\ CHLL

\/“’\

ENTER OTR OF 1ST TERM Jmartn

DATA BASE
/
/STUDENT CORROLATION DATA

y & DESCRIPTIONS

WELCOME, WHAT QTR IS 1ST TERM?

TEHM T[l

CALL

\ }\/
\SUHTCH/ \\__

MAIN MENU SELECTIONS

MA
(Q.H.U.R,B.EPL,U) N

MENU

'

A

MAIN MENU

DISPLAY | OPTIONS

MENU

\

cALL ¥

HELP &
GENERAL INFO

GUIDANC
N UNSCHEDULED
PREREQUISITES
/UATE/CONCURRENT
nsnsu PREREQUISITES
v CHECK A ALL oK
gurinss OATA
DATA BASE
b COURSE-DATA
h-'. -
== & WHICH COURSE TO UALIOATE?
- COURSE # \/f”’”
° NOT ON FILE
1 >
b YES/NO \j ununmz] UALIDATE ANOTHER COURSE? -
:._'_:1; AN __/ SHOW UALIDATED COURSES
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&
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i g
MAIN DATA BASE
( MENU
SWITCH
“ . COURSE DATA  WHICH COURSE T0 ADD?
A NOT ON FiLE
COURSE # . /i</nmmm SCHED,MOVE?
-V a0n < CRS URLIDATED,STILL ADD?
YES/NO I " SHOW WHEN OFFERED
pa f—___ NOT OFFERED WHEN REQ'D
TERM # T0 ADD COUR! _—
__.__.___//;\ u _SE»‘\\ INPUT MUST BE 1,2.3,4,5.6 _
N eml” ™™~ SHOW CDURSE ADDED
MPHASIS | _~ CALL "~ _RDD ANDTHER? L
AREA )/ *
\
S~
e . ?
’ VTN ADD IN ANOTHER TERM?
YES/NG N 8 NEW
T TERM/, OUER-RIDE THE DB (¥/NI?
"
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" NOT ONFILE -
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SWITCH
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N
DFD (LEVEL 21( E)
-/

DATA BASE

EMPHASIS AREA

SELACTION  EMPHASIS ARER OPTIONS

4

A " SHOW ARER SELECTED

YES/NO

o EMPHASIS LIST NOW? (¥/N)

CALL -~

Q

T\ ARER / >
d ~~~__A0D COURSES NOW?2(Y/N)

CALL

LE
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MENU
\SWITCH /
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N SHOW SCHEDULED COURSES
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( SHOW STATUS OF AEQD CRS
L A -
N “SSHOW UALIDATED COURSES
COURSE ‘E{L >
DATA ™
yd 1 i Y\ SHOW STATUS OF
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o CHECK
DATA BASE [N
/ SHOW IF EMP ARERA

SELECTED

i/ EMP \/ REQD EMP CRS NEEDE

[\ cHECK /S
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AFPENDIX D
DATA DICTIONARY

INDEX

CATAGORY PAGES

1) DATA SOURCES 39-40

2) INFORMATICN STORES 40

3) TRANSACTION CENTERS 41

4) TRANSECRMS 41-44

5) DATA FLOWS: INPUT 45-47

CUTPUT 48=-52

INTERNAL 53-54

Note: dictionary entries are in alphabetical order within

each catagory

Gk ARk kR kAR kR R Ak kA kR ARk R Rk Ak kA hk kR hh kR rkkhkkx &k kkokd ok *
OATA SCURCES:

1. INPUT FILE =~ called at the start of program execution
( "LOAD DATABASE PROCEDURE" - see transforms) to load
the "DATABASE" (see info stores) with the

following course information:

A) SET 1 - COURSE DATA ( FIRST 57 ENTRIES)
COL(S) CONTENT

1- 2 COURSE ID
4- 7 COURSE NUMBER
3 HCOURS
11 TERIM ASSIGMNED (PRESET SCHEDULE)
(= ACTUAL TERM PLUS 1)
(1 = VALIDATED)

13-14 CURRICULUM
16-17 PREREQUISITE #1 - COURSE 1ID
19-23 COURSE MNUMBER
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24-25 PREREQUISITE #2 - COURSE ID
27=30 COURSE NUMBER
32-33 PREREQUISITE #3 - COURSE ID
35-38 COURSE NUMBER
40-41 PREREQUISITE #4 - COURSE ID
13=46 COURSE NUMBER

48 REQUIRED COURSE CODE (1
50 OFFERED IN THE: FALL (1

YES / O = NO)
YES / 0 = 1O)

52 WINTER ( " ,/ " )
54 SPRING ( " ,/ " )
56 SUMMER ( " , " )

EMPHASIS AREA COURSES:
58 DSS (2 = REQD / 1 = ELECTIVE / O = NA)

GO TS ( n / 1 / " )
62 I CN ( " / " / " )
64 CCNO ( " / " / " )

B) SET 2-COURSE DESCRIPTIONS ( SECOND 57 ENTRIES)
( EACH ENTRY CONSISTS OF A 10 LINE BLOCK)
COL(S) CONTENTS

1-73 COURSE NUMBER, NAME, LECTURE/LAB HOURS,
DESCRIPTION, PREREQUISITES

2SR RS RS EEEE RS EEES R RS AR RS R R SRS RERREEEERREEEEEERERESRSE,]

INFORMATION STORES:

1. DATABASE - initially loaded from the "INPUT FILE" (see
data sources) with course data and the preset matrix.
DB 1is changed when the user modifies the schedule
during program execution. Also contains minimum hour
accounting variables, term to quarter correlators,

and emphasis area selection wvariables.

RS EEEESSESESREEEEREESEEEEE LR SR EEEERREEEERERSRRREREEREEEREEE]
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TRANSACTION CENTERS:
1. L - see LIST MENU SWITCH

2. LIST MENU SWITCH - called from the "MAIN MENU SWITCH"
to display menu options and transfer lister menu

selections to appropriate lister procedures.

3. MAIN MENU SWITCH - procedure to call the "MAIN MENU
DISPLAY" (see TRANSFORMS) and transfer menu option

selections to appropriate procedures
I EE R E R RS EE SRR SRR RS R SRR EREE S S SRS SR AL R EE R LRSS EEELEERS
TRANSFORMS:
1. A - see ADD_A_COURSE

2. ADD_A_COURSE - procedure called from the "MAIN MENU
SWITCH"( see TRANSACTION CENTERS). allows the user

to add a course to his schedule
3. AS - see LISTAS
4. CS - see LISTCS
5. D - see DROP_A_COURSE

6. DESCRIBE - procedure called from "LISTER SWITCH"
(see TRANSACTIONMN CENTERS) to list selected course

descriptions

7. DISPLAY_MENU - called from "MAIN MENU SWITCH" (see
TRANSACTION CENTERS) to display the menu on the

terminal screen. the display will remain on the

screen until a menu selection is madlde

8. DROP_A_COURSE - procedure called from the "MAIN MENU
SWITCH"( see TRANSACTION CENTERS). allows the user

to remove a course from his schedule

41




Gt A A A e Bl ‘B Bl SN RIS A A Ste 4 A Sde e A Ade *ally SR, van, - ]

9. E - see EMPHASIS_AREA

10. EMP CHECK - called from "UPDATE/SHOW" to see if an
emphasis area has been selected and if so, to tell
the user if the required emphasis course or any

emphasis electives need to be scheduled

11. GET_DATA - procedure to draw data from the "INPUT FILE"
(see DATA SOURCES) and place it in the "DATABASE"
( see INFORMATION STORES)

12. GUIDANCE =~ called from "MAIN MENU SWITCH" (see
TRANSACTICON CENTERS) to display help data and general

information about the program

13.L3 see LIST3
14.L4 - see LIST4
15.LA - see LISTALL
16. LD - see DESCRIEBE
17.LE - see LISTEMP

18.LI - see LISTIND

19.LIST3 - procedure called from "LISTER SWITCH" (see
TRAINSACTION CENTERS) to list all 3000 level courses
in the "DATABASE"

20.LIST4 - procedure called from "LISTER SWITCH" (see
TRANSACTION CENTERS) to list all 4000 level courses
in the "DATABASE"

21.LISTALL - procedure called from "LISTER SWITCH" (see
TRANSACTION CEMNTERS) to list all courses in the
"DATAEASE"
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22.

23.

24.

25.

26.

28.

29.

30.

31.
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LISTAS - procedure called from "LISTER SWITCH" (see
TRANSACTION CENTERS) to list all Admin Science
courses in the "DATABASE"

LISTCS - procedure called from "LISTER SWITCH" (see
TRANSACTION CENTERS) to list all Computer Science
courses in the "DATABASE"

LISTEMP - procedure called from "LISTER SWITCH" (see
TRANSACTION CENTERS) to list all emphasis area
courses in the "DATABASE"

LISTIND - procedure called from "LISTER SWITCH" (see
TRANSACTION CENTERS) to list individual courses
in the "DATABASE"

LIST_REQUIRED_COURSES - procedure called from "LISTER
SWITCH" (see TRANSACTION CENTERS) to list all
required courses in the "DATABASE"

.LN - see MNAMES

LR - see LIST_REQUIRED_COURSES

MATCH_TERM_TO_QTR - procedure to determine when the
student's first term is so that term numbers can
be corrolated to academic gquarters

(e.g. term 1 = fall, term 2 = winter, etc.)

MIN HRS CHECK - procedure called from "UPDATE/SHOW" to
check if there are deficiencies in scheduling AS,CS,
graduate level and 4C00 level courses. Also checks
to see if enough courses have been scheduled

per term. Informs the user of any deficiencies.

NAMES - procedure i1led from "LISTER SWITCH" (see
TRAIISACTION CENTERS) to list selected course

descriptions
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32.PICK_A_NEW_TERM - called from "ADD" when a user tries
to add a course in a term that it is not offered in
(according to the "DATABASE"). allows the user to
override the "DATABASE".

33.PREREQ CHECK - called from the "MAIN MENU SWITCH" (see
TRANSACTION CENTERS) to check all scheduled course

prerequisites and give the status to the user.

34. EMPHASIS_AREA - called from the "MAIN MENU SWITCH" (see
TRANSACTION CENTERS) to allow the student select one
of four offered emphasis areas. this keys the
program as to which courses to check in

obtaining emphasis area reqguirements fulfillment.

35. SKEDULER - interactive, terminal oriented, menu driven
program to aid CSM students in course selection

and schedulinag.
36.U - see Update_Show

37.UPDATE/SHOW - called from the "MAIMN MENU SWITCH" ( see
TRANSACTIOMN CENTERS) to update the users scliedule
and give him the status of minimum requirements
fulfillment. this module calls other modules to
help accomplish this task (i.e. MIN HRS CHECK,
EMP CHECK, PREREQ CHECK)

38. VALIDATE - called from the "MAIN MENU SWITCH" ( see
TRPANSACTION CENTERS). allows the user to indicate
which courses have been validated. This allows
those those courses to count as prerequisites while
not appearing on the schedule. at the end of
validation, gives the user a summary of wvalidated

courses.
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{“3 DATA FLOWS ( INPUT):
1. COURSE # - a six character (2 alpha, 4 numeric) input
string from the keyboard to list a course # in
o response to questions from the "VALIDATE","ADD",
') "DROP", "LISTIMD", and "DESCRIBE" transforms.
f;i 2. EMFHASIS AREA OPTION SELECTIONS -
fﬁ: "C" - character input from the keyboard to select
;: emphasis area Computer Center and Network
S5 Operations in response to "EMP AREA OPTION
- MENU" (see DATA FLOWS (output))
‘55: "I" - character input from the keyboard to select
5:# emphasis area Information and Computer
R Networks in response to "EMP AREA OPTION MENU"
(see DATA FLOWS (cutput))
"T" - character input from the keyboard to select
" emphasis area Tactical Systems in response to
R "EMP AREA OPTION MENU" (see DATA FLOWS(output))
:iﬁ "D" - character input from the keyboard to select
' emphasis area Decision Support Systems in
, response to "EMP AREA OPTION MENU"
( see DATA FLOWS (output))
3. ENTER QTR OF FIRST TERM -~ character input from the
' keyboard in response to the question "which academic
i@i gquarter is your first term in?"
S (see DATA FLOWS (output)).
Ei' 4. EXECUTE SKEDULER - "FW SKEDULER" entered to execute
':} the program
ii; 5. LIST MENU SELECTIONS =~ responses to List Menu Options
f;; "Q" - character input from the keyboard to stop
L
”?: listing and return to the main menu

"A" - character input from the keyboard to see all
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Admin Science courses. activates "LISTAS"
( see TRANSFORMS)

"C" - character input from the keyboard to see all
Computer Science courses. activates "LISTCS"
( see TRAMSFORMS)

"3" - character input from the keyboard to see all
3000 level courses. activates "LIST3"
( see TRANSFORMS)

"4" - character input from the keyboard to see all
4000 level courses. activates "LIST4"
( see TRANSFORMS)

"E" - character input from the keyboard to see all
Emphasis Area courses. activates "LISTEMP"
( see TRANSFORMS) (see also LIST EMPHASIS AREA
OPTION SELECTIONS above)

"R" = character input from the keyboard to see all
required courses. activates "LISTREQ"
( see TRANSFORMS)

"I" - character input from the keyboard to see info
on an individual course. activates "LISTIND"
( see TRANSFORMS)

"N" - character input from the keyboard to see all

course names. activates "NAMES"

- ( see TRANSFORMS)

Ef ' "D" - character input from the keyboard to see

blf- description of an individual course. activates
b’? "DESCRIBE" (see TRANSFORMS)

ﬁik? 6. MAIN MENU SELECTIONS - keyboard responses to Main Menu
;Q} Options to select routing to an appropriate
o TRANSEORM

"H" - character input to select "GUIDANCE"
"Yy" - character input to select "VALIDATE"
"A" - character input to select "ADD"

"D" - character input to select "DROP"
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7. SELECT
EMP
Hcll
n I n

"T"

HD"

8. SUB-MENU RESPONSES - all other input data flows not

covered in the other fundamental model inputs

9. TERM # TO ADD = character input (1,2,3,4,5, or 6)
from the keyboard in response to the following
question from "ADD" TRANSFORM:

"what term do you want to add this course in?"

10. YES/NO - character input from the keyboard in response

to any yes/no question

khkhhkhkhkdhrhhhkhhhhhhhhbkbhhrhhhhhhhhhhhhhhhhkhhrhhhhrdrrdhhkhtrhhkhn
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- character input
- character input
- character input
- character input

- character input

EMP AREA TO LIST - keyboard responses to "LIST
AREA MENU" (see DATA FLOWS (output))

character input
Computer Center
- character input
Information and

- character input

Tactical Systems

- character input

Decision Support Systems

to select "SELECT EMP AREA"
to select "LISTER SWITCH"
to select "UPDATE/SHOW"

to select "PREREQ CHECK"

to terminate execution

to see emphasis area
and Network Operations
to see emphasis area
Computer Networks

to see emphasis area

to see emphasis area




R A P N Sl Yl S A A . k. aalh Snd Stnih aeaih Bl sand

LAl Al Bl Sk Shd el Sl i ded S di- A 0 S e - T -y s el TR EE—

I EEEEEEESEEE LSS SRR EEELRER AR XSRSl RSl SRR RE

DATA FLOWS (OUTPUT):

1. ADD ANOTHER? - terminal screen output asking the user
if he wants to add another course. requires a yes/no

response. i

2. ADD COURSES NOW? =~ ask the user if he wants to add any

of the emphasis area courses now

3. ADD IN ANOTHER TERM? - ask the user if he wishes to

change his mind regarding his term selection.

4. ALL OK =- tell the user that all course prerequisites

have been scheduled properly

5. ALREADY SCHEDULED, MOVE? -~ tell the user he has asked to
add a course that is already on the schedule and
that if he adds it, the program will move the course

to the location of his latest choice.

6. ASK FOR COURSE # TO SEE - terminal screen output
resulting from LIST MENU OPTION SELECTION "I".
(see DATA FLOWS (input))

7. COURSE # - terminal screen output resulting from LIST
MENU OPTION SELECTION "D" asking for the # of the

course description to see.

8. CRS VALIDATED, STILL ADD? - tell the user he has asked
to add a course that he previously validated.

ask if that is his intention.

9. CRS WILL STAY, AGAIN? ~ tell the user he has ca:.celled
his drop request and ask if he wishes to drop

another course.

10.DROP ANOTHER? - terminal screen output asking the user

if he wants to dreop another course. (y/n response)
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11.

12.

13.

14.

15.

le.

17.

18.

21.

ELECTIVES NEEDED - tell if enough emphasis area

electives have been scheduled

EMP AREA OPTIONS - terminal screen output menu that
requires a single character response (C/I/T/D).
related to "SEL EMP AREA" TRANSFORM.

HELP & GENERAL INFO - terminal scrren output in response
to user selection of lMain Menu Option "H".

tells the user about the program

I}NPUT MUST BE 1,2,3,4,5,6 - tell the user his term

selection must be numeric between 1 and 6.

LATE /CONCURRENT PREREQUISITES - tell the user which
prerequisites are not scheduled or are scheduled

concurrently with the master course

LIST ALL 3000 LEVEL COURSES - terminal screen output
resulting from LIST MENU OPTION selection "3".

LIST ALL 4000 LEVEL COURSES - terminal screen output
resulting from LIST MENU OPTION selection "4".

LIST ALL ADMIN SCIENCE COURSES - terminal screen output
resulting from LIST MENU CPTION selection "A".

.LIST ALL COMPUTER SCIENCE COURSES - terminal screen

output resulting from LIST MENU OPTION

selection "C".

.LIST ALL COURSE #s AND NAMES - terminal screen output

resulting from LIST MENU OPTION selection "N".

LIST ALL COURSES IN DATABASE - terminal screen output
resulting from LIST MENU OPTION selection "B".

.LIST ALL REQUIRED COURSES - terminal screen output

resulting from LIST MENU OFTIO! selection "R".
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.LIST MENU OPTIONS -~ terminal screen output to show the

user listing options. (single character response)

.LISTEMP OPTIONS - terminal screen output resulting from
LIST MEMU OPTION selction "E". displays a menu of
emp area options to look at. (C/I,/T/D)

.MAIN MENU OPTIONS -~ terminal screen output to show the
user his options in operating the program.

requires a single character response.

.LIST NOW? - ask the user if he wants to see the courses

available in his selected emphasis area

.NOT OFFERED WHEN REQ'D -~ tell the user he has asked to
add the course in a term that it is not offered

(according to the data base).

.NOT ON FILE - terminal screen output response that
appears whenever the user enters a course # for
validation, adding, dropping, or listing that
is not resident in the "DATABASE"

.NOT ON SCHEDULE = tell the user that the course he has

asked to drop is not on the current schedule

. OVER-RIDE THE DATA BASE? (Y/N) - tell the user he can
over=-ride the data base and add a course in a term

not listed as valid

.REQD CRS, STILL DROP? - tell the user he is about to
drop a required course and ask him if he still wants
to do it.

.REQD EMP CRS NEEDED - tell if the emphasis area required

course has been scheduled

. SEE IIORE? - terminal screen output asking the user if

he wants to get a description of another course.
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: ¥ 33. SHOW AREA SELECTED - show the user the title of the

i emphasis area he has selected

f_ 35. SHOW COURSE DESCRIPTION = terminal screen output

?}h resulting from course # input within LISTER module
r:-f

- 36. SHCW COURSES ADLDED/DRCPPED - terminal screen output

showing which courses have been added or dropped

rem the most recent regquest

37.3H0W CUMULATIVE HOURS -~ lists total hours scheduled in

the following catagories:

1. A3 hours

2. CS hours

3. grad level hours
1. 4000 level hours
5. total hours

38.8HCW IF =ZMP AREA SELECTED - tell if emphasis area has

not been selected.

32, 84CW SCHEDULED CCURSES - activated from "Update_Show"

TRANSECRM. Shows courses scheduled by term.

+0. SHOW SELECTED AREA COURSES - terminal screen output
appearing in response to EMPHASIS LIST MENU option
selctions:
"C" - courses for Ccmputer Center and Metwork
Operations
"I" - courses for Information and Computer Networks
"T" - courses for Tactical Systems

"D" - courses for Decision 3Support Systems

41. SHOW SELECTED COURSE DATA - terminal screen output

resulting from course # input in selecting an

individual course to list.
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23.

5.

16.

47.

49.

50.

51.

52.

. SHOW STATUS OF MIN HRS REQ'MTS - tells if enough hours

have been scheduled in AS, CS, grad level,
4000 level and if enough courses have been scheduled

per term to meet minimum requirements

S3CW VALIDATED COURSES - terminal screen output that
lists all validated courses. appears after a

validation session and during schedule update.

. SHOW WHEN OFFERED - show the user (by term and academic

gtr) when his selected course is offered.

STATUS OF REQD CRS - Tell if all required courses are

scheduled or validated.

SUB-MENU QUESTIONS AND DISPLAYS - all output data flows

not covered in the other fundamental mocdel outputs.

SNSCHEDULED PREREQUISITES - tell the user when missing

prerequisites must be scheduled (by term)

. VALIDATE A}MNOTHER COURSE? - terminal screen output asking

the user if he wants to validate another course.(y/n)

WELCCOME, WHAT QTR IS 1ST TERM IN? - terminal screen
output asking for data to use in corrolating

student term # to academic guarter.

WHAT QTR IS FIRST TERM IN - terminal screen output seen
upon program execution. the response will be used to

corrolate student terms (1-6) to academic gquarters.

WHICH COURSE TO ADD/DROP? - terminal screen output
asking the user which course to add or drop.

requires a 6 character (2 alpha, 4 numeric) respouse.

WHICH COURSE TO VALIDATE =- terminal screen output that
appears when "VALIDATE" TRANSFORM is entered.

requires a 6 character (2 alpha, 4 numeric) response.
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DATA FLOWS ( INTERNAL):

to

10.

11.

12.

13.

14.

3 =(from LIST MENU SWITCH) =~

-( from LIST MENU SWITCH)-

KR

A -(from LIST MENU SWITCH)-

A -(from MAIN MENU SWITCH)-
ADD_A_CCURSE

B -(from LIST MENU SWITCH)-

C =(from LIST IMENU SWITCH)-

control data

control data

control data

control data

control data

control data

to
to
to

to

to

to

call LIST3

call LIST4

call LISTAS

call

call LISTALL

call LISTCS

CALL - internal control linkage from superordinate

modules to call subordinate modules based on

sequence or input from the keyboard

COURSE DATA (AND DESCRIPTIONS) - see "INPUT FILE"

DATA SOURCE

D -(from LIST MENU SWITCH)-
DESCRIBE

D -(from MAIN MENU SWITCH)~-
DROP_A_COURSE

E -(from LIST MENU SWITCH)-

E =(from MAIN MENU SWITCH)-
EMPHASIS_AREA

EMPHASIS AREA SELECTIONS -

control data

control data

control data

control data

to

to

to

to

call

call

call LISTEMP

call

this code is stored in the

"DATABASE" to show which emphasis area has been

selected. used in determining if the required or

elective emphasis area courses have pbeen scheduled

H -(from MAIN MENU SWITCH)- control data to call

GUIDANCE
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15.

-

-( from LIST MENU SWITCH)- control

16.L =(from MAIN MEMNU SWITCH)~- control

17.N ~=(from LIST MENU SWITCH)- control

18.P -(from MAIN MEMU SWITCH)- control

FREREQUISITE_CHECK

19.R =(from LIST MENMU SWITCH)- control

LIST_REQUIRED_CRS

data to

data to

data to

data to

data to

call

call

call

call

call

20. STUDENT CORROLATION DATA - academic quarters are
assigned to term #s and loaded to the "DATABASE" for

later use in course selection.

available:

TERM

R AN

(03]

OPTION 1
fall
winter
spring
summer
fall

winter

Two options are

OPTION 2

spring

summer
fall

winter

spring

summer

21.U -(from MAIN MENU SWITCH)- control data to call

UPDATE_GHOW

22.V ~-(from MAIN MENU SWITCH)- control data to call

VALIDATE

LISTIND

LISTER

NAMES

Fhhkhkdhhhhkhkhhhdhhhhkhrkrrhhhrbhdhkhdhhrhbhhhhhbhhhhhhhhrhhhrhihdhxk
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APPENDIX E
USER'S GUIDE

TABLE OF CONTENTS
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1.
INTRODUCTION

This program is an interactive, terminal oriented, menu
driven software package desiyned to aid C3M students in
course selection and scheduling. The program provides
each student with a preset schedule that contains all
required courses. The student must build on that
schedule when selecting emphasis area courses. The
program will keep track of all prerequisites, validated
courses, graduation requirements, tentative offering
times and emphasis area requirements. The program will
prevent the student from making scheduling errors
by continuously conducting regquirements checks and
alerting the student to actual or potential problens.
Upon completion of each SKEDULER session, the program
will provide <the student with a complete academic

schedule that can be saved and transmitted either

electronically or by hard copy.
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2.
EEQUIREMENTS

This program will be located on each students A-disk for

his/her individual use.
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3.
PRIOR TO EXECUTION

Due to the size of the program, storage must be increase

rrior to execution. While in CMS, enter:
DEFINE STORAGE 1M
Tou will see the following after entered:

define storage 1m
STORAGE = 01024 K
CP ENTERED; DISABLED WAIT PSW '0C020000 00000000’

Mow you must reenter CMS by typing the following:
I CMS
After entry you will see the following:

i cms
cCMs 2.1 - 10/19/84

MNow you are ready to execute the program.

IEEEEREEFEEER LRSS LSS EEE SRR SRR SRS EREE R RS EEREEREREEEEEEEEES
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1 TO EXECUTE THE PROGRAM

;55 To execute "SKEDULER" simply enter the following:
- FW SKEDULER

You will see the following:

Execution begins...

ARKARAREIAXKAAAKRAAKRA RN A I A AR A AKX R Rk Rk kdhk

* Khkkhkhhhkhkhhhhkhhkhhhhrkhkkkk** *
" , "

* * WELCOME TO "SKEDULER * *

* ek ok kok ok k ok ok kok ok ko ok ok ok ok ok ok ok ok ok ok ok R ok *

LRSS SRR SRS EEES LRSS R SRR E R RS EEE]

WHAT QTR OF THE YEAR IS YOUR FIRST TERM IN?

ENTER "F" FOR FALL (OCT-DEC)
ENTER "S" FOR SPRING (APR-JUN)

Enter "f" or "s" here. Any other entry will cause the

guestion to reappear. A correct entry will lead you to

the IMain Menu.

khkhkhkhkhhhhkkhkhhkhhkhhhhhhkhhhkhhhkhkrhhrhhkrhrhdhhdhhdhhhhkhkihkhkdkkhi

58

a
v
N

v R A P SR B L AP UL S T B
Mttt ot T T T ey e N YN e 1 TN et A e e T L T T



n:‘::
RGN
o

|

-‘:i: A KA AR A A AT AR AR AR AR AR AR AR AR KRR ARR A AR A AR A AR AR AR AR AR A AR x Kk
;f
b 5.
{
ARRE MAIN MENU

| . .

N The main menu will appear as shown below after

:}{ responding to the opening question and following

jﬁf completion of any of the main menu functions.

)
‘- LSRR EEEEE R EREEEEEERX,] MAIN MENU R R R SRS ST EEEEEEE S LR R R
N * *
'j~ * ENTER "H" FOR HELP AND GENERAL INFORMATION *
i}j * ENTZR "V" TO VALIDATE A COURSE *
Q&T *  ENTER "A" TO ADD A COURSE TO THE SCHEDULE *
*ﬁ_ * ENTER "D" TO DROP A COURSE FROM THE SCHEDULE *
r *  ENTER "E" TO SELECT AN EMPHASIS AREA *
o * ENTER "L" TO LIST COURSES AVAILABLE *
.ﬁl * ELTER "U" TO SEE YOUR UPDATED SCHEDULE AND *
ff: * TO SEE YOUR STATUS ON FULFILLMENT *
) * OF MINIMUM REQUIREMENTS *
j * ENTER "P" TO SEE IF PREREQUISITES HAVE BEEN MET *
e *  ENTER "Q" TO QUIT *
:j' * *
‘-." LS B REEEEESESEE LR SRR MAIN MENU ISR SR SRS R RS S EREERSEEEEEER]
‘.
.;";_:;ﬁ
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MAIN MENU SELECTION H

ENTER "H" FOR HELP AND GENERAL INFORMATION

An "h" will cause the following information to appear:

Debug? - If this should appear in the top left corner
of your screen , you have made an input error
that has terminated the program.

"n..n

Enter "q" (without quotes) to exit the debug

routine and re-enter CMS.

MORE...- If this should appear in the lower right
o corner of your screen, you must depress the
"ALT" key and the "PA2" key (or the "CLEAR"
key) simultaneously to see the next screen of
information.

NEVER try to enter data when this signal is

on your screen: it WILL terminate the program.

THIS PROGRAM IS DESIGNED TO HELP COMPUTER SYSTEM MGMT
STUDENTS (CURRIC #367) PREPARE THEIR ACADEMIC SCHEDULES.
EACH STUDENT IS PROVIDED VWITH A PRESET SCHEDULE THAT

CONTAINS ALL REQUIRED COURSES. THE STUDENT MUST BUILD
ON THAT SCHEDULE IN ORDER TO MEET MINIMUM GRADUATION
REQUIREMENTS:

CATEGORY MINIMUM

ADMIN SCIENCE HOURS 24

COMPUTER SCIENCE HOURS 16

GRADUATE LEVEL HOURS a8

4000 LEVEL HOURS 12 (OF 48 GRAD)

COURSES PER TERM (1-3) 4 |

" " " (4-6) 3 |
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PLUS:
1. SCHEDULE OR VALIDATE ALL REQUIRED COURSES
2. SELECT AN EMPHASIS AREA WITH:
A. OlNE REQUIRED COURSE
B. THREE ELECTIVES

THIS MUST ALL BE DONE KEEPING IN MIND THAT ALL COURSES
ARE NOT OFFERED EVERY QUARTER. FURTHERMORE, COURSE
PREREQUISITES lMUSY BE SCHEDULED COR VALIDATED.

THIS PROGRAM WILL KEEP TRACK OF ALL THESE REQUIREMENTS
FOR YOU AMND WILL ALLOW YOU TO CREATE ANY SCHEDULE YOU
PESIRE (WITHIN DATABASE LIMITATIONS).

TO OBTAIN A HARD COPY OF SCHEDULE CREATED:

A COPY OF THE LATEST ENTIRE SESSION ON "SKEDULER"
WILL BE RESIDENT ON YOUR A-DISK UNDER THE FILE
"SKEDULER LISTING". THAT FILE CAN BE EDITED IN
XEDIT AND PRINTED ON THE VM PRINTER. IF YOUR LAST
SESSION WAS OF CONSIDERABLE LENGTH, YOU MAY HAVE TO
"DEFIMNE STORAGE 1M" PRIOR TO GOING INTO XEDIT OR
TOU WILL BE TOLD THAT YOUR LISTING FILE IS TOO
LARGE.

At the end of these displays, entering "ALT PA2" will

return you to the main menu.
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5.2
MAIN MENU SELECTION V

ENTER "V" TO VALIDATE A COURSE
A "v" will cause the following statement to appear:

ENTER THE SIX CHARACTER CODE OF THE COURSE TO VALIDATE

This refers to the two-letter course code and the
four-digit course number (e.g. IS2000, MN4105, etc.).
An incorrect entry or an entry for a course not
resident in the database will bring about the

following response:

XXXXXX Is NOT LOCATED IN THE DATABASE.
CHECK FOR INPUT ERROR

DO YOU WISH TO VALIDATE ANY OTHER COURSES?
ENTER Y FOR YES / ANY OTHER CHARACTER FEOR NO

A proper entry will simply show the following:

DO ¥YOU WISH TO VALIDATE ANY OTHER COURSES?
ENTER Y FOR YES / ANY OTHER CHARACTER FOR NO

A "yes" response will generate a request for more input

A Hnoﬂ

response will show the following:
VALIDATED COURSES *#kkkkhkkkhhhhhhkhhkhktkdhik
IS2000( example entry)

At this point, "ALT PA2" will take you back to the

Main Menu.
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5.3
MAIN MENU SELECTION A

ENTER "A" TO ADD A COURSE TO THE SCHEDULE

An "a" will cause the following statement to appear:

ENTER THE SIX CHARACTER CODE OF THE COURSE TO ADD

This refers to the two-letter course code and the
four-digit course number (e.g. I1S2000, MN4105, etc.).
An incorrect entry or an entry for a course not
resident in the database will bring about the

following response:

XAXXXX IS NOT LOCATED IN THE DATABASE
DO YOU WANT TO ADD ANOTHER COURSE?
EMNTER "Y" FOR YES, ANY OTHER FOR NO

A proper response for a course that is already on the

current schedule will show the following:

¥XXX¥X IS ALREADY SCHEDULED IN TERM X
ADDING THIS COURSE WILL REMOVE IT FROM
THE CURRENT SCHEDULE LOCATION.

DO YOU STILL WANT TO ADD IT? (Y/N)

A proper entry for an unscheduled course or a "yes"
response to the above question will show the following

(as an example):

XLLXKXX 1S OFFERED IN THE /WINTER (2 & 6)//SPRING (3)/
WHAT TERM (#) DO YOU WISH TO SCHEDULE XXXXXX IN?
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This question requires a response of 1,2,3,4,5 or 6.
Any other response will bring about the following

statement and gquestion:

SCRRY, INPUT MUST BE 1,2,3,4,5 OR 6

WHAT TERM (#) DO YOU WISH TO SCHEDULE XXXXXX IN?

The example above showed the course offered in terms
2,3 and 6. A correct numerical response (1-6) that is
within the set of numbers offered by a specific

course will generate the following:

MXXXXX HAS BEEN ADDED TO YOUR SCHEDULE

DO YCOU WANT TO ADD ANOTHER COURSE?
ENTER "Y" FOR YES, ANY OTHER FOR NO

A correct numerical response (1-6) that is not within
the set of numbers offered by a specific course will

generate the following:
SCORRY, XXXXXX IS NOT OFFERED IN THE (QUARTER)
DO YOU WISH TO SCHEDULE IT IN ANOTHER TERM?
ENTER "¥Y" FOR YES, ANY OTHER CHARACTER FOR NO

A "yes" response will generate the following question:

WHAT TERM (#) DO YOU WISH TO SCHEDULE XXXXXX IN?
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A "no" response will generate the following:

IF YOU HAVE LEARNED THAT THE DATABASE IS NOT CORRECT
AND THAT THIS COURSE WILL BE OFFERED AS PER YOUR
REQUEST, YOU MAY SCHEDULE IT ACCORDINGLY.

IF THIS IS THE CASE, AND YOU WANT TO SCHEDULE
THE COURSE AS ORIGINALLY REQUESTED,ENTER "Y".
ENTER ANY OTHER CHARACTER FOR NO.

A "yes" response will add the course to your schedule.
A "no" response will generate the gquestion of

continuation:

DO YOU WANT TC ADD ANOTHER COURSE?
ENTER "Y" FOR YES, ANY OTHER FOR NO

A "yes" response will generate the question "which
course to add"?
A "no" response will take you back to the Main Menu.




PO R WP D0 T S ST TR WL SRR T P Y | LWL TPF. PO VI LR PSP PO T Tl h LT U, PRI VAR, G AP I SR TP AT S RO W P L Tl . P

MAIN MENU SELECTION D

ENTER "D" TO DROP A COURSE FROM THE SCHEDULE

A "d" will cause the following statement to appear:

ENTER THE SIX CHARACTER CCDE OF THE COURSE TO DROP

This refers to the two-letter course code and the
four-digit course number (e.g. IS2000, MNZ2105, etc.).
An incorrect entry or an entry for a course not
resident in the database will bring about the

following response:
XXXXXX IS NOT LOCATED IN THE DATABASE

DO Y0U WANT TO DROP ANOTHER COURSE?
ENTER "Y" FOR YES, ANY OTHER CHARACTER FOR NO

A proper response for a course that is not on the

current schedule will show the following:
XXXXXX IS NOT ON TEE CURRENT SCHEDULE
DO YOU WANT TO DROP ANOTHER COURSE?

A proper response for a course that is "required" will

show:

XXXXXX IS A REQUIRED COURSE
DO YOU STILL WISH TO DROP IT?
ENTER "¥Y" FOR YES, ANY OTHER FOR !lO

A "yes" at this point will show the following:

XXXXXX HAS BEEN DROPPED FROM THE SCHEDULE
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A "no" will show you this:

XXXXXX WILL REMAIN CN THE SCHEDULE

DO TOU WANT TO DROP AMNOTHER COURSE?
ENTER "Y" FOR YES, ANY OTHER CHARACTER FOR NO

A proper response for a non-required course that is on

the current schedule will show you the following:
XXXXXX HAS BEEN DROFPFED FROM THE SCHEDULE

DO YOU WANT TO DROP ANOTHER COURSE?
ENTER "Y" FOR YES, ANY OTHER CHARACTER FOR NO

A "yes" response will generate the gquestion "which

course to drop"?

A "no" response will take you back to the Main Menu.

. N LT
PR .

. .

T . *

aals
)
ootk
L

s
oS0

PR

"'f :

AR

67

L4
"f\{‘n Lhh
P S

“
S, . . .t . . R ..‘"n".' .“'. N T, P Y. . B oLt . ool e L -
At R A Ak A e a4 i NIRRT IS I NP IS AP P SN P R ST S SR Uy T GRS S, Y- U0 EUTCI WP Y ST St U LIRS T




A ARCaC e ARSI S Jh® L SRt it S St dan/l Jadt e fhath)

A LA A M il A e S M A B AR A AR B 4e Al Shie Sae Ahe A

5.5
MAIN MENU SELECTION E

ENTER "E" TO SELECT AN EMFHASIS AREA

L} L]

Aan "e" will cause the following menu to appear:

kkkkkkhkrkkx* SELECT EMPHASIS MENU ***kkkkkkkkkhk*

B *
* SELECT AN EMPHASIS AREA: *
* *
* ENTER "C" COMPUTER CENTER AND *
* METWORK OPERATIONS *
* ENTER "I" INFORMATION AND COMPUTER NETWORKS *
* ENTER "T" TACTICAL SYSTEMS *
* ENTER "D" DECISION SUPPORT SYSTEMS *
* *

kkkkkkkkkkx* SELECT EMPHASIS MENU **kkkkkkkhhhkhkkk

An improper response to this menu will merely cause the
same menu to reappear until a proper resonse is entered.
A proper response will generate the following statement

and question:

YOU HAVE SELECTED "XXXXX XXXXX" AS YOUR EMPHASIS AREA

DO YOU WANT TO LIST EMNPHASIS AREA COURSES MNOW? (Y/N)

A "yes" response at this point will take you to the

"list" routine, followed by the question below.
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A "no" response will immediately generate the following

question:

CO YOU WANT TO ADD EMFIHASIS AREA COURSGES NOW? (7, H)

A "yes" response here will take you into the "add a
course" routine and then return you to the Main llenu.

A "no" response will immediately return you to the Main
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. 5.6
ﬁ. MAIN MENU SELECTION L
o ENTER "L" TO LIST COURSES AVAILABLE
- An "1" will cause the following menu to appear:
-
"”.
:_” ARk kRkRA T AR AA*ThK LIST MENU IR EEEEEE R R EEE R R EE X
b % *
r‘ *  ENTER: %
T * "Q" TO QUIT LISTING *
- *  "A" TO SEE ALL ADMIN SCIENCE COURSES *
&
p‘ *# "C" TO SEE ALL COMPUTER SCIENCE COURSES *
. *  "3" TO SEE ALL 3000 LEVEL COURSES *
b *  "4" TO SEE ALL 4000 LEVEL COURSES *
b -
= *  "E" TO SEE ALL EMPHASIS AREA COURSES *
: *  "R" TO SEE ALL REQUIRED COURSES *
*  "I" TO SEE DATA ON AN INDIVIDUAL COURSE *
*  "p" TO SEE ALL COURSES IN THE DATA BASE *
*  "N" TO SEE ALL COURSE "NAMES/TITLES" *
*#  "D" TO SEE COURSE DESCRIPTIONS *
IR SRR SR EEEREEEE RS LIS'I’ IJIENU IR R R X E R B E SRS &5 L5
°
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5.6.1/.2/.3/.4/.5/.6
LIST MENU SELECTION =e==-c=-sc--c-ecmocmcmcccccmccccm——-

1,
el
)

')
Y

AN SO A .
R .
B
R LA
RO

Character entries of A,C,3,4,R & B are self
explainatory. These entries will generate screen output

in the selected category in the following format:

(1 =7YES /0 =DNO)
COURSE HOURS CURRIC PREREQ FALL,WINTER/SPRING/SUMMER

TR KK KK s ke koK XRAK KK * R AR KK RREKKR RAXRIRX RhkXhihk FrArkk

o CM3001 4 AS MM2155 0 0 0 1
b -
- Cri3002 4 AS CM3001 1 0 0 0

Following the ccurse listing, ALT PA2 will return you

to the listing menu.

P e .
D
T ]
]
#

A

<.
<.
=
.
« .
A
ER

EE)

.
na e

71

.
r s

ALl
oA g
At

-
[ 3
.

ENEl T Pl e

« LT
RS . P S e e . .
‘ . S A S
.. . PR ST

S T e T L L s e T
i T R S S A 0 S PP S0 SR S I S S SR, G S NS N TR % S R L /AU SR :I



Rl Al 4 N - e
A N B el il it Bad Jllafo il "o AR at i - e i afel s At aria Bt Sreae anea gt e pnd g - T T W TV T

5.6.7
LIST MENU SELECTION ====-s--ceceacecceccccceccccaccacan-

An entry of "e" while at the listing menu will generate

the following:

SELECT WHICH EMPHASIS AREA COURSES YOU WISH TO LOOK AT:

"C" FOR CCMPUTER CENTER AND MNETWORK OPERATIONS
"I" FOR INFORMATION AND COMPUTER NETWORKS
TACTICAL SYSTEMS

DECISION SUPFORT SYSTEMS

07 AR,
T

m

o

sl

- "D" FOR

L-‘ s

b -

b -

-

p-- . . . .

bi An improper response at this time will cause the same

;‘ question to reappear until a proper response is entered.
.

A proper response will show the following for the

o

LA S 4 o

ppropriate area:

YOU HAVE SELECTED "XXXXXX XXXXX"

THE EFOLLOWIING COURSE IS REQUIRED FOR THIS EMFPHASIS AREA:

ya
@ (1 =7YES /O = NO )
P, COURSE HOURS CURRIC PREREQ FALL/WINTER/SPRING/SUMMER
:: x xRk Wk ¥k ok ok ok * ke k ok k K * % % * Kk Kk khkhkhk Ik dkhd Hhkhkhkk Kk kokkkx
;o )0 9:9,0:¢ X XX ),0:9.9.9.0.¢ 0 1 0 0
‘o
- CHOOSE TIHREE (3) OF THE FOLLOWING COURSES A3 ELECTIVES
WITHIN THIS EMFHASIS AREA:
COURSE [iOURS CURRIC PREREQ FALL/WINTER/SPRING/SUMMER ‘
[ ] * Kk k kK * %k K %k * Kk ok ok ok ok * k ok K % % khkhkk FHhkrrkhk Hrxhxak *hhkkhdk
f; ) 900,0.0.0 4 X XX ):9.9,0.9.0,4 0 1 0 1
’; Following the course listing, ALT PA2 will return you
o to the listing menu.
- 72
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- 5.6.8
LT LIST MENU SELECTION ===w=ceee--ceecmeccececeecmecccoaean

n.n

An entry of "i" while at the listing menu will generate

the following:
ENTER THE SIX CHARACTER CODE OF THE COURSE TO LCOK AT

This refers to the two-letter course code and the
four=-digit course number (e.g. IS2000, MN4105, etc.).
An incorrect entry or an entry for a course not

a5§ resident in the database will bring about the

v ¥
s

following response (and return you to the listing menu)

XKXXXXX IS NOT LOCATED IN THE DATABASE

T

A proper response will give you the following

information on the appropriate course:

( 1=YES /0 =DNOo)
COURSE HOURS CURRIC PREREQ FALL/WINTER/SPRING,/SUMMER

* ke ok ok Kok * %k % Kk * % % Kk Kk LE R S R ] khkhkhk hhkhkhhh *hhrhkrvdx *kkikd

):9,9,0,0,0:¢ X XX KAXKXX 0 1 0 0

Following the course listing, ALT PA2 will return you

o the listing menu.
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5.6.9
LIST MENU SELECTION =-v-e-m-c-sc-ccscmomsceemcomcemaacan=

An entry of "n" while at the listing menu will generate

a list of course names in the following format:

COURSE COURSE NAME ( LECTURE/LAB HOURS)

xR KKK K * Kk k% ok ok ok ok ok ok K Kk hkhkkhkhkhkikdthkixkik

CM3001 - ECON EVAL OF TELECOMM SYSTEMS I =----- (4-0)
CM3C02 - ECON EVAL OF TELECOMM SYSTEMS II -=-=--=- (4-0)

Following the course listing, ALT PA2 will return you

to the listing menu.

5.6.10
LIST MENU SELECTION ==--cmo-ec-mcememecmccccmc—scmceceanc=

An entry of "d" while at the listing menu will generate

the following:

ENTER THE SIX CHARACTER CODE OF THE COURSE TO LOOK AT

This refers to the two-letter course code and the
four-digit course number (e.g. 1S2000, MN4105, etc.).
An incorrect entry or an entry for a course not
resident in the database will bring about the
following response (and return you to the listing

menu):
XXXKXKXX IS NOT LOCATED IN THE DATABASE

DO 70U WISH TO SEE ANY OTHER COURSE DESCRIPTICHNS?

' .‘ ENTER ¥ FOR YES / ANY OTHER CHARACTER FCR NO
e 74
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A proper response will generate the following type of

response:

1352185 - DECISION SUPPORT SYSTEMS ~-mcemec-ecmcee--- (4-0)
The application and design of computer-based information
systems for management planning, control and operations
PREREQUISITIES: MN2155, MN310S5, 033101, IS2000

Following the course description, ALT FA. will generate

the following guestion:

DO YOU WISH TO SEE ANY OTHER COURSE DESCRIPTIONS?
ENTER Y FOR YES / ANY OTHER CHARACTER FOR NO

A "yes" response will regenerate the question "which

course to see?"

A "no" response will return you to the listing menu.

5.6.11
LIST MENU SELECTION ---mmc---ccecemcccaac—cacccecccmmemem

An entry of "gq" while at the listing menu will return

you to Main Menu




5.7
MAIN MENU SELECTION U

ENTER "U" TO SEE YOUR UFDATED SCHEDULE AND TO SEE YOUR
STATUS ON FULFILLMENT OF MINIMUN REQUIREMENTS

A "u" will generate the output concerning the following

tepics:

s
~

courses scheduled per term (number/name/hours)

cumulative statistics on:

[ 8]

a) admin science hours

b) computer science hours

¢) graduate level hours (3000 & 4000)

d) 4000 level hours

e) total hours
3) have enough courses been scheduled per term
4) validated courses
5) required courses not scheduled
6) is an emphasis area selected?

if so: a) has the required course been
scheduled
b) have 3 electives been scheduled

7) are all prerequisites met?

a) if not, when must they be scheduled

At various points throughout the display of this
information, you will be required to enter ALT PAZ to

see the next screenful of information and to return

You to the Main Menu.
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SAMPLE OUTPUT FROM MAIN MENU SELECTICN U

khkkkikkkhkkhkkkkkkkk* CLASSES FOR QTR 1 *hEkkhkkFrhkkhkkhkkhhkk Lk

CS2970 - STRUCTURED PROGRAMMING WITH PASCAL -==~=--- (5-0)
IS2000 - INTRODUCTION TO COMPUTER MANAGEMENT ------ {3-0)
MM2155 - ACCOUNTING FOR MANAGEMENT ===--ec-ec-mec-v--- (4-0)
MN3105 - ORGANIZATIONAL SYSTEMS Il ~w=ereece-e-~o—-- (3+-0)

Cs3010 - CCOMPUTING DEVICES AND SYSTEMS -===-ce----- (4-0)
IS2100 - INEFORMATIONS SYSTEMS LAEORATORY =--==-=-=-=-- (C-~2)
153170 -~ ECON EVALUATION OF INFORMATION SYSTENS I - (4-0)
MN3307 - A.D.P. ACQUISITION =ememcccccrcccecceca—an (:=2)
C533101 - STATISTICAL ANALYSIS FOR MANAGEMENT ------ (5-1)

CS3030 - OPERATING SYSTEMS STRUCTURES ~==m=====w-=-- (~0)
153171 - ECON EVALUATION OF I!FO SYSTEMS I ==-=--- (3+-C)
0S3004 - OPS RESEARCH FOR COMPUTER 573 MANAGERS =-=-- (5-2)

153502 - COMPUTER COMMUNICATIOMNS AND NETVIORKS ====-- (3-0)

AXEk TRk kKRA AR TR A * CLASSES FOR QTR 5 #*«ikdsiississhsiktxs
154183 - APPLICATIONS OF DATABASE !MGMT STSTEMS ==-- (4-0)
MN4154 - FINANCIAL MANAGELENT I!l THE ARMNED FCRCES - (4~0)

LR R R R EEREEREEEEEER] CLASSES FOR OTR B *Hrdeidiidhhkhhrrkhoni

154182 - IMNFORMATION SYSTEMS MANAGEMENT ---ve--==-- (%-0)
1534200 =~ SYSTE! ANALYSIS AND DESICl =emmecccew-c-w- (+=0)
77
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SAMPLE CUTFPUT (CCNTINUED)

CUMULATIVE STATISTICS AFTER QTR 6

ADMIYN SCIZNCE HOURS = 45
COMPUTER SCIEINCE HOURS = 17
GRADUATE LEVEL HOURS = 58
2000 LEVEL HOURS = 16
TOTAL HOURS = 72

STATUS OF MINIMUI1 REQUIREMENT FULFILLMENT

AKX RARRKRRAAAAARRARAAXA AR T AR AR AR AT A h A xkkhi

vOU HAVE NOT SCEEDULED ENOUGH CLASSES FOR QTR 3

YOU WILL NEED APPROVAL TO TAKE LESS THAN THE MINIMUM
CF 4 COURSES THIS TERM

T2U EAVE NOT SCHEDULED ENOUGH CLASSES FOR QTR 4,5 & 6
27T WILL NEZED APFROVAL TO TAKE LESS THAN THE MINIMUM
¥ 3 CCURZIS IN THOSE TERMS

TALICATED COURSES #akhhhkhhkhhhhhkhkhhhhhhkkhbkhkokhhk

ITNE
THE EFOLLCWING REQUIRED COURSES HAVE NOT BEEN SCHEDULED
CR OVALITZATED: INONE
ANOZUEPHASIS AREA HAS NOT BEEN SELECTED YET

ALL TRZIFECUISITES HAVE BEEN SCHEDULED APPROPRIATELY
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A

N B
- 5.8

- MAIN MENU SELECTION P

o ENTER "P" TO SEE IF FREREQUISITES HAVE BEEN MET

f_ A "p" will show you if all prerequisites have been met

\ and when deficiencies must be scheduled.

- ALT PA2 will return you to the Main Menu.
3

'.

- 5.9

: MAIN MENU SELECTION Q

o ENTER "Q" TO QUIT

f" A "g" terminates the program and show you the following:
» .execution ends

; File 'SKEDULER': 2696 lines; no diagnostics

\ 110497 bytes of object code generated

%Q 5011 statements executed

ﬂ; 191192 bytes of memory requested during compilation
- €496 bytes returned before execution

‘_. 100680 bytes requested during execution

'.1 LB EEE AR EEEE AR R RS AT EXEE R EEEEEEE SRR SRR RS AR EEEEEEEEEE SRR X
..l
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‘:.‘: HhhkhhkhkhhkhkhkhkhkhhkrhrhhhhkhhhkrrrA AR IR A AR A A RRAA A A AR A AR AR ARk kh*
- 6.

:: OBTAINING A HARD COPY OF YOUR SCHEDULE

}ff; A copy of your latest session on "SKEDULER" will be
o resident on your a-disk under the file name "SKEDULER
] LISTING". That file can be edited in XEDIT and
;i% printed on the VM printer. ({ Remember that you will
ﬁ; have to "Define Storage 1lm" prior to entering XEDIT. )

Sa LA RS EEEEEASEE SRR SRS R EREE RS SEE R REEE SRS R E SR * %k kK k ok Kk
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APPENDIX F
STRUCTURE CHART

SKEDULER |
=" R
. 0 96
— -\1! _/QZ/\"_P’I/—F:/’E/ "2\,
! KEVBOARD | GET DATA | MHATCH TERM MRIN MENU
: x | T0 QTR SIWITCH
r-‘—"—'—f'—ﬁ‘g-, 7 / 0
i —~ i
ij////‘///’//‘ D f
UPDATE
| ! p ,J : ‘ EMPHASIS GUIDANCE MAIN MENU
/._9 {0) an , m/zsn mspng
T , !
;“\ .I r‘ )/ . \@\:
A / ’
ml\ l /
. Fily
L __L ! |
vy , ‘
i H UAL l OROP| | ADD
RRES | ‘
‘ ! A -

]
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: 2NN INEORMATION AND CONTROL FLOWS
: LcUruT
IDPIGH |
malin menu selections |
ﬂ lr1at o menu selections |
erriiasis area menu |
‘ ~elections I
cail or spring (E/S) |
Y23 or no (Y, M) |
‘ Llurce # |
{ e I

~g
L]

P ety ,

TuE o |

base info from input|
|
,__ !

!' N f
'
o
o
ty L
pa
b
Y

crmo o 3tr omatch code |

-

>

what term is lst qtr]

R i

L

. s et = = S feo A A s LN et Lot e D T T S |




RS i e AR R et |

SKEDULER CONTROL MODULE:
INPUT OUTFUT

INFO:
echo input
main menu selections
list menu selections

emphasis area menu

yes or no {Y/N)
course #
CTRL:

I

l

I

|

|
selections |
(

I

|
call main menu display |
|

|
|
I
|
!
l
I
|
I
l
|

23
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10.

11.

12.

13.

14.

15.

MAIN MENU SWITCH MODULE:

INPUT

OUTPUT

CTRL:
main menu
U
p
IMNEFO:
yes or no
course #
CTRL:
main menu
v
D
INFO:
yes or no
course #
term #
CTRL:
main menu
A
E
IMEO:
yes or no
course #

list menu

switch code:

(Y/N)

switch code:

(Y/N)

switch code:

(Y/N)

selection

emrhasis area menu

selection

CTRL:

main menu
L
H

switch code:
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= UPDATE_SHOW MODULE:

{ INPUT OUTPUT
b

INFO:

status of required
courses

list of validated
courses

current schedule

summary of hours
CTRL:
17. call emphasis check
INEO:

AS,CS,grad, 4000 1lvl hrs
CTRL:

call min hrs check

18.

) 19.
- call prereqg check

EMPHASIS_AREA (SELECTION) MODULE:
INPUT QUTEUT
CTRL:

call add_a_course mod

|
20. |
21. |
i

|
|
| call listemp mod
|
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22.

24.

25.
26.
27.

-~
L

29.
30.
31.

32.

LIST MENU

o ASm A Ak s e e i aoae e n s o A S a8 e 0 0 e ane e Ses aretn A Sae Aen o —

SWITCH MODULE:

Apdeand aad san aash sk bed Mk d aas |

OUTFUT

CTRL: !
list menu switch code(E)|
emphasis menu selection |

INFO: l
course # |

CTRL: |
list menu switch code(1I)|

INFO: |
course #

CTRL:
list menu switch code:

I

Z W oo 0w Qo

INFO:
list menu display

|
|
l
I
|
l
l
l
]
|
|
!
l
I
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GUIDANCE MODULE:
INPUT OUTPUT
| | INFO: |

33. | | program information |

MAIN MENU DISPLAY MODULE:
INPUT OUTPUT
| | INFO: |

34. | ! main menu display |

LT

i .;,_ A
e T

P T

PICK_A_NEW_TERM MODULE:
INPUT OUTPUT

At "—:rr'r
.

. | INFO: | CTRL: |
;1' 35.| yes or no (¥Y/N) | done |
;{ | | override data base |
l |

] |
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A SCREEN MODULE:

INPUT OUTPUT

e

36. status of emp area
o courses
\ 37.

- 38.

min hour status

status of

o prerequisites
A 39. ask for course #
| tell crs not in

validate another
course?

|
I
|
l
|
I
|
|
database |
|
I
show validated course|
I

I

|

l

|

éi tell crs not in
. database

tell crs not on
B schedule

tell crs is required, |
still want to drop?]
tell crs will remain, |

drop another?

]

P RN

I

|

I

|

I

|

|

l

|

l

|

40. | ask for course #

|

I

l

I

(

|

|

|

|

|  drop another?
l

|
tell crs was dropped |
|
|

v .
o
L

Y

@
- e




SCREEN MODULE ( CONTINUED):
INPUT OUTPUT
| INFO:

I
ask for course # |
I
|

41.

tell crs not in
database

tell crs is validated|
still want to add? |

I
I
|
I
I
|
tell crs already | |
scheduled, | ]
want to move it? | |
show when crs offered]| |
,ask when to add it?| |
tell crs not offered | |
when asked for | |
say input must be 1-6]
tell crs was added |

add another?

in another term
override database?
show emp area menu
tell which area

selected

emp area Crs now
ask i1f want to add

emp area Crs now

which emp area to
list?
show crs for area

|
I
|
I
I
I
I
I
I
!
I
|
|
I
|
.} ask: want to add crs
|
I
|
|
|
I
I
|
!
|
|
I
[ celected
|

|
!
|
|
|
I
I
ask if want to list |
I
I
|
I
I
!
|
I

.....................................
.......

.............................
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51.
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|
I
|
|
|
l
|
!
|
I
|
|
|
I
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SCREEN MODULE (CONTINUED):

INPUT

OuTPUT

Trg vy .

A

INFO:

ask for course #

tell

crs not in

database

show

selected course

ask for course #

tell

crs not in

database

show

description

see another?

show
show
show
show
show
show

show

I
|
I
|
|
|
I
|
sel'd course |
|
|
AS courses |
CS courses !
3000 level crs |
4000 level crs |
required courses|
all courses |

all course names|
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' APPENDIX G
MODULE DESCRIPTIONS
- TABLE OF CONTENTS
) 1{ODULE PAGE *
5 ADD_A_COURSE 92
e DESCRIBE
ol DROP_A_COURSE 95
$\ EMP_CHECK 97
g EXPHASIS_AREA 98
\ GET_DATA 9
{i; GUIDANCE 101
- KEYBOARD 10
LIST3 102
LIST4 102
LISTALL 103
lan LISTAS 103
N LISTCS 104
- LISTEMP 105
LISTER (TRANSACTION DISPATCHER MODULE) 106
e LISTIND 108
o LIST_REQUIRED_COURSES 109
o AIN_MENU_DISPLAY 109
i MAIN MENU SWITCH (DISPATCHER INTERNAL TO CTRL MOD) _ 116
hd LATCH_TERM_TO_QTR 110
o “IN_HRS_CHECK 111
- NAMES 112
f;: PICK_A_NEW_TERM ( INTERMNAL TO ADD_COURSE) 113
Ry PREREQUISITE_CHECK 112
;5 SCREEN 115
e SKEDULER CONTROL MODULE ( TRANSACTION CENTER) 116
UPDATE_SHOW 118
VALIDATE 119
91
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MODULE DESCRIPTION
1. NAME: ADD_A_COURSE (ADD)

2. PROSE DESCRIPTION: This module is called by the user
by selecting main menu option "A". This module
first asks the user which course to add (course #).
Lower case input is converted to upper case 1f

necessary. The data base is searched for the

selected course, If the :ourse is not found,

the user is notified. If the If the course has been

validated, the user is notified. He can override the
F; validation and add it back. If the course has been

scheduled already, the user is notified. He can
override the previous schedule slot and move the

course. This module then shows the user when the

course is offered (both academic guarter and student
term - this is where the "Match_Term_To_Qtr" data is

used). This module then asks the user when he wishes
to schedule the course. The nodule determines if the
user has asked for the course in a quarter that it is
offered (according to the data base). If not,
"Pick_A_New_Term" is called in which the user may
select a new term or override the data base. After all
of these checks, the course is added if the user so

desires. Then the user is asked if he wishes to

continue adding. If so, the above process is

repeated. If not, the user goes back to the main menu.
3. PROCEDURAL DESCRIPTION:

Repeat (until thru)
Ask for input (course #)
Convert lower case to upper case input
Search data base for selected course
If not found then

Notify the user

e
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If found but validated then
Ask user if he still wants to add
If no then
drop to *
If found but already scheduled then
Ask user if wants to change the courses location
on schedule
If no then
drop to *
Show user when course is offered
Ask which term to add course in
Read input
Determine if course is offered when asked for
If not then
Call "Pick_A_Mew_Term"
Else
Add the course
Ask the user i1f he wishes to continue adding crs,s
If no then
Thru := true
Until thru
4. INTERFACES:
INPUT ERODM: MAIN MENU SWITCH (w/in SKEDULER CCHNTRCL)
MATCH_TERM_TO_QTR (global data)
EMPHASIS_AREA (select)
PICK_A_MNEW_TERM (internal to ADD_A_COURSE
OUTPUT TO: SCREEN

ICK_A_NEW_TERM (internal to ADD_A_COURSE
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MODULE

NAME: DESCRIBE

PROSE DESCRIPTION: The
selecting option "D"
is then prompted for

of the course #, the

description of the selected course.

PROCEDURAL DESCRIPTION:

Prompt user for course #

Convert lower case input to upper case

Search data base for
If found then

“how description of the selected course

I: not found then

Tell user selected

4. INTERFACES:

INPUT FROM:

OUTPUT TO: SCREEN

.

oo e gt e 4

LISTER (List Menu Switch)

BERICERE N P . . .
e 2e e 2Te T o . « e 0 . e
P RS T G W W W S B0 P T W D T S P ST W SV N T 3

TETEU T YO W TR T U LT L T -1

DESCRIPTION

user can call this module by

on the list menu. The user

a course #. Upon proper entry

user 1s shown the full

entered course #

crs is not in the data base
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MODULE DESCRIPTION

NAME: DRCP_A_COURSE (DROP)

PROSE DESCRIPTION: This module is called by the user

by selecting main menu option "D". This module
first asks the user which course to drop (course #).
Lower case input is converted to upper case if
necessary. The data base 1s searched for the
selected ccourse. If the course is not found,

the user is notified. If£ the course is found but not
scheduled, the user is notified. If the course 1is
required, the user is asked if he still wishes to
drop it. I1f so, the course is dropped. If the
course 1s found and not required it is dropped
automatically. Then the user is asked if he wishes
to centinue dropping courses. If so, the above
process is repeated. If not, the user goes back

to the main menu.

PROCEDURAL DESCRIPTICN:

Repeat (until thru)
sk for input (course #)
Cenvert lower case to upper case input
Search data base for selected course
If found then
If scheduled then
I£f reguired tiien
Ask £ user still wants to drop it
If yes then
Drep the course (change term code to "0")
Else
Drop the course {change term code to "0O")

’

TTl
ho)

e

4}

Tell the user course not scheduled
Else
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Tell the user the course is not in the data base
Ask the user if he wishes to continue
If no then
Thru := true
Until thru

4. INTERFACES:
INPUT FROM: MAIN MENU SWITCH (w/in SKEDULER CONTROL)

OUTPUT TO: SCREEN




.....

MODULE DESCRIPTION

1. NAME: EMP_CHECK

2. PROSE DESTRIPTION: This module is called from
"Update_Show". Its function is to check if an

emphasis area has been selected and if so, to

tell the user if the required emphasis area course

and sufficient elective emphasis area courses have

been scheduled. (a global emphasis area code is

assigned within "Emphasis_Area" upon emp area
selection - this global wvariable is checked within

this module to determine if an area has been selected)

3. PROCEDURAL DESCRIPTION:

Check EMPCODE (global variable)
If blank then

Tell user no emphasis area has been selected yet
If EMPCODE assigned then

If emp crs reqd for selected area not scheduled then
Tell the user

Count the # of emp area electives scheduled
If < 3 then

Tell the user he needs to schedule at least 3

4. INTERFACES:

INPUT FROM: UPDATE_SHOW

OUTPUT TO: SCREEN
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MODULE DESCRIPTION
1. NAME: EMPHASIS_AREA (select)

2. PROSE DESCRIPTION: This module is called by the user
by selecting main menu option "E". The user is
shown a menu of options. Upon selection, the EMPCODE

(global variable) is set accordingly and the user is

asked if he wishes to see emphasis area courses. If
so, he is transferred to "Listemp". Upon completion
of the list sequence or if he did not desire to see
thie courses, the user is asked if he wishes to add

any courses. If so, he is transferred to the "ADD"

v
Y Y 3 P Y TPy X

module. Upon completion of the add sequence or if he

did not wish to add a course, the user goes back to

v
¢ Tt

-l .

the main menu.
3. PROCEDURAL DESCRIPTION:

Show emphasis area option menu
Read user input
Update ENPCODE according to input
Ask to list
If yes then
Call "Listemp"
Ask to add
If yes then
Call "Add_a_course" (ADD)

ey ————
MM 'ir'r v, D)
S, G Lo o .

4. INTERFACES:
INPUT FROM: MAIN MENU SWITCH (w/in SKEDULER CONTROL)

= OUTPUT TO:  SCREEN

X LISTEMP

o ADD  (ADD_A_COURSE)
‘e

b

v
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MODULE DESCRIPTION
1. NAME: GET_DATA

2. PROSE DESCRIPTION: Draw data from the input file and

load it into the program record structure "data file".

3. PROCEDURAL DESCRIPTIOM:
Data is to be loaded in two sets:
1) SET 1 ~ COURSE DATA ( FIRST 57 ENTRIES)
COL(S) CONTENTS

1- 2 CCURSE ID
x= 7 COURSE NUMBER

Eﬁ, 9 HOURS

' 11 TERM ASSIGNED  (PRESET SCHEDULE)

E!r (= ACTUAL TERM PLUS 1)
- (1 = VALIDATED)

- 13-14  CURKICULUM

- 15-17 PREREUISITE #1 - COURSE ID

C URSE MUMBER
FREREQUISITE #2 - COJURSE ID
27-30 COURSE NUMBER

[\
N
1
tJ B
(92 BN OV}

AR TR e y
[
¢
]
[\

32-33  PREREQUIGITE #3 - COURSE ID
35-38 COURSE NUMBER
- 40-41  PREREQUISITE #4 - COURSE ID
o 43-46 COJRSE MNUMBER
f 48  REQUIRED C. UK3E CODE (1=YES / 0O=NO)
@ SO  OFFERED IM THE: FALL (1=YES / 0=NO)
E 52 WINTER (" /")
?;- S4 SERING (" /")
{i; S5 SUMMER (" /00" )
L@ EMEFHASIS AREA COURSES
fg_: 3 .35 (2 = REQD ,/ 1=ELECTIVE / 0=NA)
t. 6o 5 " , " "
e S ( / / ) ‘
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2) SET 2 - COURSE DESCRIPTIONS (2nd 57 ENTRIES)
(EACH ENTRY CONSISTS OF A 10 LINE BLOCK)
COL(S) CONTENTS

1-73 COURSE NUMBER, NAME, LECTURE/LAB HOURS,
DESCRIPTION, PREREQUISITES

)

INTERFACES:
INPUT FROM: SKEDULER CONTROL MODULE

OUTPUT TO: SKEDULER CONTROL MODULE
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MODULE DESCRIPTION

NAME: GUIDANCE

PROSE DESCRIPTION: The user can call this module by
selecting main menu option "H". When this module
is called, the user is shown help instructions

and general information on the program.

PROCEDURAL DESCRIPTION: none

INTERFACES:
INPUT FROM: SKEDULER CONTROL
OUTPUT TO: SCREEN

MODULE DESCRIPTION
NAME: KETYBOARD

PROSE DESCRIPTION: Standard IBM 3278 hkeyboard for all

interactive data enteries to the "SKEDULER" program

PROCEDURAL DESCRI-TION: none

ILTERFACES:
CUTPUT TO: SKEDULER CONTROL MODULE
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MODULE DESCRIPTION
NAME: LIST3

PROSE DESCRIPTIOM: The user can call this module by
celecting option "3" on the list menu. When this
module is called, the user is shown

scheduling data on all 3000 level courses.
PROCEDURAL DESCRIPTIOIN: none

INTERFACES:
INPUT FROM: LISTER (List Menu Switch)

QUTPUT TO: SCREEN

MODULE DESCRIPTION
NAME: LIST4

PROSE DESCRIPTION: The user can call this module by
selecting option "4" on the list menu. When this
module is called, the user is shown scheduling

data on all 4000 level courses.

PROCEDURAL DESCRIPTION: none

INTERFACES:
INPUT FRCHM: LISTER (List Menu Switch)
CUTPUT TO: SCREEN

102
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MODULE DESCRIPTION
NAME: LISTALL

PROSE DESCRIPTION: The user can call this module by
selecting option "B" on the list menu. When this
module is called, the user is shown scheduling data

on all courses in the data base.
FROCEDURAL DESCRIPTION: none

INTERFACES:
INPUT FROM: LISTER (List Menu Switch)

OUTPUT TO: SCREEN

MODULE DESCRIFTION
NAME: LISTAS

PROSE DESCRIPTION: The user can call this module by
selecting option "A" on the list menu. When this
module is called, the user 1s shown scheduling

data on all Admin Science courses.
PROCEDURAL DE3CRIPTION: none

INTERFACES:
INPUT EFROM: LISTER (List Menu Switch)

OUTPUT TO: SCREEN
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- MODULE DESCRIPTION
1. NMAME: LISTCS

2. PROSE DESCRIPTION: The user can call this module by

selecting option "C" on the list menu. When this

) module is called, the user is shown scheduling
\ data on all Computer Science courses.
S 3. PROCEDURAL DESCRIPTION: none
: 4. INTERFACES:
3 INPUT FROM: LISTER (List Menu Switch)
" OUTPUT TO: SCREEN
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MODULE DESCRIPTION
1. NAME: LISTEMP

2. PROSE DESCRIPTION: The user can call this module by
selecting option "E" on the list menu or by
answering appropriate questions from within module
"Emphasis Area"”. When this module is called, the
user 1s shown a menu of emphasis areas from which
to choose. Upon selection from that menu, the user
is shown the scheduling data on all courses that
are required by or used as electives for the

chosen emphasis area.
3. PROCEDURAL DESCRIPTION:

Repeat (until good)
Show emphasis area selection menu
Read input from user
Error check the input
If input OK then
good := true
Until good
Show user appropriate courses based on the input
INPUT___ SHOW

C Computer Center and Network Operations
) I Information and Computer Networks courses
re T Tactical Systems courses
bi D Decision Support Systems Courses
E# 4. INTERFACES:
&i INPUT FROM: LISTER (List Ienu Switch)
.‘ EMPHASIS AREA (selection)

CUTPUT TO: SCREEN

Y YL
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MODULE DESCRIFTION
1. NAME: LISTER (LIST MENU SWITCH)

2. PROSE DESCRIPTION: The user can call this module by
selecting main menu option "L". When this module
is called, the user is shown a Listing Menu from
which to select his next move. The user is then
routed to the appropriate subroutine based on his
1ist menu option selection. This is a transaction

dispatcher module.

3. PROCEDURAL DESCRIPTION:

‘

_d v
Dt it

Repeat (until move)

cor
Jq.‘...v
. B

-y
bl

Repeat (until good)
Show list menu

Read selection input

COMbe A Mt

Error check the above input
I£f input OK then

.

r———
)

good := true
g Until good
&;_ Route the user to the appropriate list module
o INPUT___ MODULE ACTICHM
o) Q move := true leave the listing module
A LISTAS list AS courses
c LISTCS list C3 courses
3 LIST3 list 3000 level courses
3 LIST4Z list 4000 laeavel courses
E LISTEMP list emphasis area crs
R LIST_REQUIRED_COURSES
list required courses
I LISTIND list an individual crs
B LISTALL list all courses
M MNANMES list names of all courses
D DESCRIBE list a course description

Intil move

106

- i -t T A~ - . ~ T - - . - .
- - - W e . . N - . N . T - . . . . . . . -
A tetatlaa thdae aala aata s e atata aiiniia.l a L D e P P



INTERFACES:
INPUT FROM:

OUTPUT TO:

- vy
v v,-,,v,,dnr.,..‘...

B SR AP 2 g

"

—

OuCCn gl Xl d o ko ot ol S o oul sl Sl 9
. LT, < R

W N S T T S S

MAIN MENU SWITCH (w/in SKEDULER CONTROL)

SCREEN

LISTEMP
LISTIND

LISTAS
LISTCS

LISTALL
LIST_REQUIRED_COURSES

LIST3
LISTd

NAMES

DESCRIBE
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1
o MODULE DESCRIPTION
.
T
- 1. NAME: LISTIND
N 2. PROSE DESCRIPTION: The user can call this module by
. selecting option "I" on the list menu. The user is
. then prompted for a course {#. Upon proper entry
) of the course #, the user is shown the scheduling
data on the selected course.
3. PROCEDURAL DESCRIPTION:
t. Prompt user for course #
ﬂ' Convert lower case input to upper case
f; Search data base for entered course #
If found then
‘i' Show data on the selected course
. If not found then
E; Tell user selected course is not in the data base
- 4. INTERFACES:
{3 INPUT FROM: LISTER (List Menu Switch)
S OUTPUT TO: SCREEN
-’_::
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MODULE DESCRIPTION
NAME: LIST_REQUIRED_COURSES

PROSE DESCRIPTION: The user can call this module by
selecting option "R" on the list menu. When this
module is called, the user is shown scheduling

data on all required courses.
PROCEDURAL DESCRIPTION: none

INTERFACES:
INPUT EROM: LISTER (List Menu Switch)

OUTPUT TO: SCREEN

MODULE DESCRIPTION
NAME: MAIN_MENU_DISPLAY

PROSE DESCRIPTION: Called from the "Skeduler Control"

module to display the main menu options to the user.
PROCEDURAL DESCRIPTION: none

INTERFACES:
INPUT FROM: SKEDULER CONTROL

OUTPUT TO: SCREEN
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MODULE DESCRIPTION
1. NAME: MATCH_TERM_TO_QTR

2. PROSE DESCRIPTION: This module takes input from the

user to corrolate the student term sequence

(i.e. 1=6) to the academic guarter sequence
(i.e. fall,winter,spring,summer). This info
is used in the "Add" module to show students when

courses are offered.
3. PROCEDURAL DESCRIPTION:

Get input from user as to first term
Based on the above irnput,
assign academic gtrs to student term #s
If 1st term = fall then
TERM____QUARTER

1 FALL
2 WINTER
3 SPRING
4 SUMMER
5 FALL
6 WINTER

If 1st term = spring then
TERM QUARTER

1 SPRING
2 SUMMER
3 FALL
4 WINTER
5 SPRIN
6 SUMMER

4. INTERFACES:
INPUT FROM: SKEDULER CONTROL MODULE

OUTPUT TO: SKEDULER CONTROL MODULE
ADD (via global data)
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MODULE DESCRIPTION

1. NAME: MIN_HRS_CHECK

2. PROSE DESCRIPTION: The # of hours scheduled in the
following areas (AS, CS, grad, 4000 lvl, total) are

passed to this module from "Update_Show". Those
hours are compared to standard minimums. Shortages
are shown to the user. Shortages in classes scheduled

per term are also passed from "Update_Show" and shown

to the user in this module.
3. PROCEDURAL DESCRIPTION:

Compare AS hours scheduled to min AS hours required

Compare CS hours scheduled to min CS hours required

Compare grad hours scheduled to min grad hours reqd

Compare 4000 lvl hours scheduled to min 4000 lvl
hours required

Examine # classes per term

Display all deficiencies to the user

4, INTERFACES:
INPUT FROM: UFDATE_SHOW

OUTPUT TO: SCREEN

111

[ -
............

SR I PR S T wte L S U A N - . ’ Ve i . - ot
I S AP TR CL I Ny PO . U S ST G, 5 S S W BT ST BT WO TP ol B | T T e ¥ Yt G A O - WV - - - ‘ - Aas : L. e I tial Py ‘): -EA.). J




At St S S DAL RSN |

MCDULE DESCRIPTION

E- 1. NAME: NAMES

2. PROSE DESCRIPTION: The user can call this module by

- selecting option "N" on the list menu. When this

module is called, the user is shown the names of

all courses in the data base.

3. PROCEDURAL DESCRIPTION: none

4. INTERFACES: i
INPUT EFROM: LISTER (List Menu Switch)
|
OUTPUT TO: SCREEN
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MODULE DESCRIPTION

1. NAME: PICK_A_NEW_TERM (internal to ADD_A_COURSE)

2. PROSE DESCRIPTION: Called fron "ADD_A_COURSE" when
the user tries to add a course in term it is not
offered (according to the data base). The user is
asked if he wishes to change his term selection
or if he wishes to override the data base. His
choice is then passed to the "ADD" module for

appropriate action.
3. PROCEDURAL DESCRIPTION:

Ask user if he wishes to change term selection
If no then
Ask user if he wishes to override the data base
If yes then
Notify "Add" to add the course
If no then
Notify "Add" to get another term selection

4. INTERFACES:
INPUT FROM: ADD_A_COURSE (ADD)

OUTPUT TO: ADD_A_COURSE ( ADD)
SCREEN
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- MODULE DESCRIPTION
- 1. NAME: PREREQUISITE_CHECK
}i%l 2. PROSE DESCRIPTION: This module is called automatically
- when the user updates his schedule (selection "U"
on the main menu). It can also be called directly by
;‘ the user by selecting option "P" from the main menu.
:5l This module searches the data base for scheduled
;;i‘ courses. As it finds a scheduled course, it examines
vij- the prerequisite fields of that course one at a time.
1\ ) If there is an entry in the prereq field this module
fl ) then increments through the data base again to see if
'? . that course has been scheduled and if so, when it is
1&7; scheduled for. It then notifies the user of any
‘61 prerequisites that are not scheduled, scheduled
i - concurrent with the master course, or scheduled
_i after the master course.
B 3. PROCEDURAL DESCRIPTION:
:¥l Increment through the data base one course at a time
:;i If course is scheduled then
i For X := 1 to 4 do
53 If prerequisite #X not scheduled then
f?fi Notify user
Gﬁ? Else
‘i; If term of prerequisite #X >=
f;i term of scheduled course then
:Z;j Tell user prerequisite scheduled concurrent
;éf or too late
N 4. INTERFACES:
& INPUT FROM:  UFDATE_SHOW
Eﬁ MAIN MENU SWITCH (w/in SKEDULER CONTROL)
EE OUTPUT TO: SCREEN
-
i 114
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MODULE DESCRIPTION
1. NAME: SCREEN

2. PROSE DESCRIPTION: Standard IBM 3278 Terminal screen

for all interactive output.
3. PROCEDURAL DESCRIPTION: none

4. INTERFACES:

INPUT FROM: SKEDULER CONTROL
MATCH_TERM_TO_QTR
UPDATE__SHOW
EMP_CHECK
MIN_HRS_CHECK
PREREQUISITE_CHECK
VALIDATE
DROP_A_COURSE
ADD_A_COURSE
EMPHASIS_AREA
GUIDANCE
MAIN_MENU_DISPLAY
LISTER
LISTEMP
LISTIND
DESCRIBE
LISTAS
LISTCS
LIST3
LIST4
LIST_REQUIRED_COQURSES
LISTALL
MNAMES
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MODULE DESCRIPTION
: 1. NAME: SKEDULER CONTROL MODULE / MAIN MENU SWITCH

2. PROSE DESCRIPTION: This module coordinates and
controls module execution and the flow of

information. Contains "Main Menu Switch" module

which is a transaction dispatcher.
3. PROCEDURAL DESCRIPTION:

Call module "Get Data" to load input file into the
database
Reset program to receive input from the terminal
Call module "Match Term to Qtr"
Call module "Main Menu Display"
Repeat (until thru)
Repeat (until good)
Receive input from terminal
Error check the input
If OK then
good := true
Until good
Route user to appropriate module
INFUT=---MODULE
Q thru := true
ADD
DROP
VALIDATE
EMPHASIS AREA
LISTER (List Menu Switch)
UPDATE_SHOW
PREREQUISITE_CHECK
H GUIDANCE (Help)
Until thru
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4.

INTERFACES:
INPUT FROM:

OUTPUT TO:

AN AN SaC b e i Al S M A A AN A A SN St AR VA Syus syt RASL meah

KEYBOARD
GET DATA
MATCH TERM TO QTR

GET DATA
MATCH TERM TO QTR

MAIN MENU SWITCH (internal)
UPDATE_SHOW
PREREQUISITE_CHECK
VALIDATE

ADD

DROP

TIPHASIS AREA (select)
LISTER (List Menu Switch)
GUIDANCE

MAIN MENU DISPLAY

SCREEN
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MODULE DESCRIPTION
1. NAME: UPDATE_SHOW

2. PROSE DESCRIPTION: The user can call this module by
selecting option "U" on the main menu. The user is
shown all of the courses in his preset schedule
and all of the modifications he has made to that
schedule. The user is also shown the cumulative
hours scheduled in five catagories: Admin Science,
Computer Science, Graduate level, 4000 level, and
total. This module also shows all validated courses
as well as the status of required courses. It then
calls three other modules (MIN_HRS_CHECK, EMP_CHECK,
PREREQUISITE_CHECK) to display other relevant

scheduling data.
3. PROCEDURAL DESCRIPTION:

Increment through the data base

Look at scheduled courses only

Count # of AS, CS, 3000 1lvl, 4000 1lvl hours
Determine if enough classes taken per term
Display scheduled courses by term

Display hours by catagory

Call "Min_Hrs_Check"

Show validated courses

Show status of required courses

Call "Emp_Check"

Call "Prerequisite_Check"

4. INTERFACES:
INPUT FROM: MAIN MENU SWITCH (w/in SHEDULE CCNTROL)

OQUTPUT TO: SCREEN
MIN_HRS_CHECK
EMP_CHECK
FREREQUISITE_CHECK

1.8
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1. NAME: VALIDATE

2. PROSE DESCRIPTION: This module is called by the user
by selecting main menu option "V". This module
begins by asking the user for the course # he wishes
to validate. It then convert lower case input to
upper case if necessary. Next it searches the data
base for the selected course, notifies the user if it
is not found and changes the term code to "1" if it
is found. Finally, this module asks the user if he
wishes to validate any more courses. If so, the above
process 1is repeated. If not, the module shows the user

all validated courses.

3. PROCEDURAL DESCRIPTION:

Repeat (until thru)
Ask for course #
Convert to upper case
Search data base for course # selected
If not found then
notify user
Else
change term code to "1"
Ask user 1f he wants to continue
If no then
Taru := true
Until thru

Show all validated courses

4. INTERFACES:
INPUT EFROM: MAIN MENU SWITCH (w/in SKEDULER CONTROL)

QUTPUT TO: SCREEN
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APPEMNDIX I
INTEGRATION TEST SPECIFICATION

1. SCOPE
1.1 "SKEDULER" 1is an interactive, terminal oriented,
menu driven program. Because of these programming
cbjectives, effective use of menus, efficient use
of screen space for data display, ease of  user
interactions, and data examination capabilities
are critical functional characteristics that must

be present and thoroughly tested.

1.2 Modules will be integrated using top down and
incremental techniques. The top down approach
{ starting with superordinate modules and workinc
down using stubs ) will be used instead of the
bottom wup approach ( starting with the most
subordinate modules and working up using drivers)
because it provides a preliminary view of the

entire program from the very beginning. The

incremental approach apprcach (new modules added
one at a time) will be used instead of the phased
approach (all modules are combined simultaneously)
because it has the advantage of isolating the
source of new errors by focusing on the newly
added module.

2. TEST PLAN
2.1 IMNCREMENTS

2.1.1 Program Contrel and Data Base Structure

2.1.2 Transaction Dispatchers

2.1.3 Display Format and Generation i
2.1.4 User Interactien |
2.1.5 Data Examination and Display
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2.1.6 lModule Addition After Program Completion

2.2 OVERHEAD SOFTWARE
2.2.1 Stubs will be required during each increment
to fill 1in the functions reguired from

unceompletad subordinate modules.

ENVIROMMENT AND RESOURCES

2.3.1 All mechanized testing will be conducted using

8]
)

the I2M 3033 mainframe computer from IEBM 3278

terminals.

TEST FPROCEDURE

3.1 INCREMENT 1 - PROGRAM CCNTROL & DATA BASE STRUCTURE
3.1.1 Order of Integration

.1.1.1 Skeduler Control Module

1.1, Get Data

.1.3 Match Term To Qtr

w
oy

W
o

(O8]
[

3.1.2 Test Case Design - see appendix 5.1
3.1.3 Stubs Required
3.1.3.1 for Skeduler Control Module
3.1.3.1.1 Get Data
3.1.3.1.2 Match Term To Qtr

3.1.3.1.3 Main Menu Switch

3.2 INCREMENT 2 = TRANSACTICN DISPATCHERS

3.2.1 Order of Integration

.2 MAIMN Menu Display
.2.1.3 Lister (List Menu Switch)

3.2.2 Test Case Design - see appendix 5.1
3

r Main Menu 3Switch
.2.3.1.1 Add_A_Course
2.3.1.2 Drop_A_Course
.1.3 Validate

w W w w
J
W W W

.1. 4 Emphasis_Area
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.1 Main Menu Switch (w/in Skeduler Control)
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3.2.3.1.5 Lister
3.2.3.1.6 Update_Show
3.2.3.1.7 Prerequisite_Check
3.2.3.1.8 Guidance
3.2.3.2 for Lister
3.2.3.2.1 LISTAS
3.2.3.2.2 LISTICS
3.2.3.2.3 LIST3
3.2.3.2.4 LI5TS
3.2.3.2.5 LISTEMP
3.2.3.2.6 LIST_Required_Courses
3.2.3.2.7 LISTIND
3.2.3.2.8 LISTALL
3.2.3.2.9 Names

3.3 INCREMENT 3 - DISPLAY FORMAT AND GENERATION
3.3.1 Order of Integration

3.3.1.1 Guidance
3.3.1.2 LIST3
3.3.1.3 LIST4
3.3.1.4 LISTALL
3.3.1.5 LISTAS
3.3.1.6 LISTCS
3.3.1.7 LISTEMP
- 3.3.1.8 LISTIND
i: 3.3.1.9 List_Required_Courses
. 3.3.1.10 Names
[:. 3.3.2 Test Case Design - see appendix 5.1
;i: 3.3.3 Stubs Required - none
af 3.4 INCREMENT 4 - USER INTERACTION
;Q 3.4.1 Order of Integraticn
:j‘ 3.4.1.1 Emphasis_Area
b 3.4.1.2 Validate
&52 3.4.1.3 Drop_A_Course
'..? 3.4.1.4 Add_A_Course
i 178
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3.4.1.5 Pick_A_New_Term
3.4.2 Test Case Design - see appendix 5.1
3.4.3 Stubs Required
3.4.3.1 for Emphasis_Area
3.4.3.1.1 Add_A_Course
3.4.3.2 for Emphasis_Area
3.4.3.2.1 Pick_A_New_Term

INCREMENT S5 - DATA EXAMINATION AND DISFLAY
3.5.1 Order of Integration
3.5.1.1 Update_Show
3.5.1.2 Emp_Check
3.5.1.3 Min_Hours_Check
3.5.1. 4 Prerequisite_Check
3.5.2 Test Case Design -~ see appendix 5.1
3.5.3 Stubs Required
3.5.3.1 for Update_Show
3.5.3.1.1 Emp_Check
3.5.3.1.2 Min_Hours_Check
3.5.3.1.3 Prerequisite_Check

INCREMENT 6 - MODULE ADDED AFTER PROGRAM COMPLETION
3.6.1 Order of Integraticn

3.6.1.1 Describe
3.6.2 Test Case Design - see appendix 5.1

3.6.3 Stubs Required - none

EREMNCES

DEUTSCH,M. S., SOFTWARE VERIFICATION AMND VALIDATIOCN,
PRENTICE-HALL, INC., 1982

4.2 MYERS,G.J., THE ART OF SOFTWARE TESTING, JOHN WILEY

& SONS, INC., 1979

4.3 PRESSMAN,R.S., SOEFTWARE ENGINEERIMNG, McGRAW-HILL,

Iic., 1982

APPENDIX
5.1 CHART OF MODULE TEST CASES

- A e e . C. . T e T R L T
Mara: ot aPaat et A L W M i AN AT P A e Al

179




Rl St Bt Shed et Sin® Bt ettt At BulSafieit Sedh At And Sl Bl A e it 0 Bl s St M e a1

IR AR SR i Sus Sa Sthe Sie A She Ade See Ae e A ab ek cal aed o an aod oh ah aes aon o |

- v v .
T
(]
'

MO
=
.i"v"
LI
P

- APPENDIX 5.1
CHART OF MODULE TEST CASES
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INDEX:
LOGIC COVERAGE (WHITE BOX):
S = STATEMENT COVERAGE
D/C = DECISION/CONDITION COVERAGE )
FUNCTIONAL OFERATION (BLACK BOX):

I3
o

"
"
.

r
(DS
l~'

CEG = CAUSE/EFFECT GRAPHING
BA = BOUNDARY AMNALYSIS
EP = EQUIVALENCE PARTITIONING
EG = ERROR GUESSING
| WHITE BOX || BLACK BOX |
----------------------- |==mmmmmmmmn | [mmmmmmmomm oo
| INCREMENT,/MODULE | S | D/C || CEG | BA | EP | EG |
B | ====- |====- JEEEEE | === f=m=m ===
| 1. SKEDULER CONTROL | | * | | * | * | * | * |
| GET_DATA I K okl R x
|  MATCH_TERM_TO_QTR | |o* )] [ T B
=== mmmmm e |===-- | ===~ | [==--- |==== === |-
|2. MAIN MENU SWITCH ! [ * I * | | i * |
|  MAIN MENU DISPLAY | * | L | [ x| x|
4 | LISTER I I I
S R RanCEEELEL e | ==-- == JESTEE EESSIEEEEIEEERY
o | 3. GUIDANCE | x| X | | x|
g | LIST3 |o* ¥ | I
o | LIST4 | N | Lo x
T | LISTALL I K R R
L | LISTAS I | IR I
s | LISTCS I N R
.. |  LISTEMP | N B S RS B I
o | LISTIM | I I I
Vo | LIST_REQ COURSES | * | X | x|
e | nauzs R | N
E S
L
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;ig ( CONTINUED) | WHITE BOX || BLACK BOX
----------------------- e ke N R Ll
T | INCREMENT/MODULE | S | D/C || CEG | BA | EP | EG |
- Rt e | ===~=- [--=-=-~ | |===-~ [ ====l==e====]
o | 4. EMPHASIS_AREA | I 1 T I T R
) | VALIDATE | B L A B
- | DROP_A_COURSE | T R A B
o | ADD_A_COURSE | I A A
= | PICK_A_NEW_TERM | I | I
¥ | =====mmommmemmmm e |===~=- | ===-- | [====~ === |=emmfemm]
| 5. UPDATE_SHOW | [* 1 * 1~ * | *|
| EMP_CHECK | [ * 1~ 1 * 1 * ] *|
| MIN_HOURS_CHECK | I A T
& | PREREQUISITE_CHEECK | [ * [ * | * | * | * |
| =====mmmme e | ==~-- | ===== [[====- | ====]====|====]
| 6. DESCRIBE I I I T T R R

[l
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té. APPENDIX J
s MAINTENANCE MANUAL
1. GENERAL

|

|
1.1 Maintenance is divided into four major activities: |
corrective maintenance, adaptive maintenance,
perfective maintenance, and preventitive maintenance.

Corrective maintenance deals with finding the cause

of errors and correcting them. Adaptive maintenance

- modifies software to better fit into its changing
5" environment. Perfective maintenance adds new

“. capabilities and enhances present capabilities.

N Preventative maintenance changes the software
. to inmprove future maintainability and reliability.
-
r‘ . . . o
f 1.2 This manual will deal with adaptive maintenance
E‘l only; however, the design of the program and
[ the existence of its design documentation will
s';‘.‘
E;} allow all of the maintenance activities to be
b easily implemented when desired.
;‘j 2. WHEN CHANGES WILL/MAY BE REQUIRED:
S 2.1l WHEN A NEW CATALCG IS ISSUED (AMNUALLY)
L 2.1.1 new course descriptions
&
,’j 2.1.2 new hours breakdown (lecture/lab)
P¢, 2.1.3 new prerequisites
o 2.1.4 new course name or number
“;‘ 2.2 WHEN REQUIRED COURSE MATRIX I3 MCODIFIED

\

%f (see Curricular Officer)
. 2.2.1 addition/deletion of ccurses
[ :
v 2.2.2 novement of courses to different terms
.o
{ib 2.2.3 change 1n number of course reguired per term
it
SN
o :
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WHEN EMPHASIS AREA COURSES ARE ADJUSTED

(see Curricular Officer)

2.3.1 change in course reguired per emphasis area
2.3.2 change in courses allowed as electives per

emphasis area

WAEN COURSE TENTATIVE SCHEDULE IS MODIFIED ( see
Tentative Course Schedule for annual changes and
see Department Heads for changes that occur during
the year)

2.4.1 changes to academic quarter offered

WHAT CHANGES WILL BE REQUIRED:

3.1 ADDING (DELETING) A COURSE

3.1.1 All course data is listed in 2 sets (see
enclosure 1). Each set is in the same
sequence (alphabetic by course ID and then
numeric be course number). When a course is
added (or deleted) corresponding data must be
added (deleted) from both sets (i.e. if a
course 1is added in the 4th row of the set 1
sequence, the description must be added in
the 4th row of the set 2 sequence =~
remembering that set 2 is in blocks of 10 rows
per entry, the set 2 entry would be made to
rows 31-40).

3.1.2 When adding a course, make sure that you add

all prerequisi .es for the course as well.

3.2 CHANGES TO DATA ITEMS 1IN SET 1 - These changes

-~ . .“. Lo - - .'. T L S * N
K tan anaraCun  aastinsas

can be made simply by putting the program/input
file into XEDIT and overlaying the old data
with the new data.
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4. IMPACT OF DATA BASE CHANGES ON THE MAIN PROGRAM

4.1 Most changes can be made without having an impact
on the main program,. However, due to the screen
formatting constraints of PASCAL and the IBM 3273
terminal screen, some changes will reguire spacing

changes within LISTING modules.

4.2 CHANGING THE COURSE NUMBER (col 4-7) - If there is
an addition or deletion of a 3000 or 4000 level
course, the spacing of LIST3 or LIST4 must be
changed also. Adding a course will require the
deletion of a trailing WRITELN within the module.
Conversely, deletion of a course will require the
addition of a trailing WRITELN. This will ensure

proper screen format following the listing sequence.

4.3 CHANGING THE CURRICULUM CODE (col 13-14) - If there
is an addition or deletion of an AS or CS curriculum
code, the spacing of LISTAS or LISTCS must be
changed also. Adding a course will require the
deletion of a trailing WRITELN within the module.
Conversely, deletion of a course will require the
addition of a trailing WRITELN. This will ensure

proper screen format following the listing sequence.

4.4 CHANGING THE REQUIRED CODE (col 48) - If there is
an addition or deletion of a required course code,
the spacing of LIST_REQUIRED_COURSES must be
changed also. Adding a course will require the
deletion of a trailing WRITELN within the module.
Conversely, deletion of a course will require
the addition of a trailing WRITELMN. This will ensure

proper screen format following the listing sequence.
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f;i 4.5 CHANGING THE EMPHASIS AREA CODE (col 58,60,62 or 64)
i If there is an addition or deletion of a emphasis
area code, the spacing of LISTEMP must be changed
also. Adding a course will require the deletion of
a trailing WRITELN within the module. Conversely,
deletion of a course will require the addition of a
trailing WRITELN. This will ensure proper screen

format following the listing sequence.

4.6 ADDING OR DELETING ANY COURSE -
If there is an addition or deletion of a course,
the spacing of LISTALL and NAME must be changed
also. Adding a course will require the deletion
of a trailing WRITELN within the modules.
Conversely, deletion of a course will require the
addition of a trailing WRITELN. This will ensure

proper screen format following the listing sequence.
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ENCLOSURE 1

STRUCTURE OF "SKEDULER" DATA BASE

1) SET 1 - COURSE DATA ( FIRST 57 ENTRIES)
COL(S) CONTENTS

1- 2 COURSE ID
d- 7 COURSE NUMBER
9 HOURS
11 TERM ASSIGNED (PRESET SCHEDULE)
(= ACTUAL TERM PLUS 1)
(1 = VALIDATED)
13-14 CURRICULUM

16-17 PREREQUISITE #1 - COURSE ID

19-23 COURSE NUMBER

24-25  PREREQUISITE #2 - COURSE ID

27-30 COURSE NUMBER

32-33  PREREQUISITE #3 - COURSE ID

35-38 COURSE NUMBER

40-41  PREREQUISITE #4 - COURSE ID

43-46 COURSE NUMBER
48  REQUIRED COURSE CODE (1 =YES / O = NO)
50 OFFERED IN THE: FALL (1 = YES / O = NO)
52 WINTER ( " / " )
54 SPRING { " / " )
56 SUMMER ( " / " )

EMPHASIS AREA COURSES:
58 DS5s (2 = REQD / 1 = ELECTIVE / O = NA)

60 TS ( L / " / " )
L 62 ICN (" / " /")
- 64 ccno (" / " /")
Ei' 2) SET 2 - COURSE DESCRIPTIONS (SECOND 57 ENTRIES)
, (EACH ENTRY CONSISTS OF A 10 LINE BLOCK)
¥ .
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COL( 3)

1-7

W S S S

3

EXANFLE DATA BASE

A N

0 AS

.

CONTENTS

COURSE NUMBER,
DESCRIPTION,

ENTRIES:

e 20t

MN 2155

Ot e et e e e
ST P ¥ Wt POy

M 3105 0OSs 3101

MAANL AMM B\ S d S oM Sod Abh Bie aah ade oif o M e S e M oAl o ._-,r_ﬁ_‘

NAME, LECTURE/LAB HOURS,
FREREQUISITES

R B

T U TR N c DU
IS 2000001102011
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1S4185 - DECISION SUPPORT SYSTEMS ~wewce--cccoceaea-- (4-0)
The application and design of computer-based information
systems for management planning, contrecl and operations.
PREREQUISITES: IMN2155, MN3105, 0©0S3101, IsS2000

* (this entry would include 6 blank lines

* because of the required blocking)
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